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Fixing the Responsibility for 
Boiler Explosions 


N FEW, if any, of the United 
States of America is there any pro- 
vision for an official determination of 
the cause and the fixing of the 
responsibility for a boiler explosion. 


When anybody is killed, there is a 
coroner's inquest which sometimes 
develops some of the engineering 
particulars, but its purpose is served 
when it is formally determined that 
the victim or victims met their death 
through the explosion, without much 
reference to its cause. 


When the boiler is insured, the 
insurance company investigates, not 
only to protect itself, but with the 
technical interest of men whose lives 
are devoted to the prevention of such 
occurrences. 


When the explosion occurs in a 
state that has an active boiler-in- 
spection department, the officials are 
usually interested enough to inquire 
into its cause and to see whether 
their inspection failed to expose dan- 
gerous conditions or whether the 


failure was due to the mismanage- 
ment of a sound boiler. 


But few, if any, laws require or 
empower anyone in authority to 
make such an investigation, to deduce 
the lessons of the disaster as applied 
to boiler construction, inspection and 
operation, to determine who was 
responsible for the failure and to put 
his findings on record. 


I commend to the National Board 
of Boiler and Pressure Vessels In- 
spectors the exercise by its members 
of all the powers with which they 
are now legally endowed or which 
they can safely assume in making 
thorough engineering studies of the 
cause and manner of all explosions 
occurring in their respective juris- 
dictions, and the interesting of them- 
selves in the procurement of authority 
so to do as a func- 
tion of existing 
departments and GZ. 
those to be estab- ‘F]- /atw) 
lished. 
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James Watt’s Workshop in the 


Science Museum 


Historical Memorial of the Great Engineer Presented 
to the British Nation 


By ENGR. CAPT. EDGAR C. SMITH, O.B.E. R.N. 


Official Lecturer to the 


ANY American engineers have passed a pleas- 

ant hour among the historic engines to be seen 

at the Science Museum, South Kensington, 
where are preserved Stephenson’s famous “Rocket,” 
Arkwright’s original drawing frame, Bramah’s hy- 
draulic press, the steam engine from the “Comet” and 
the Watt and Maudslay coilections. Though its name 
does not declare it, the Science Museum is the great 
national depository of inventions and its galleries are 
as representative of engineering, shipping and technol- 
ogy as of the physical sciences. It is undoubtedly one 
of the principal institutions of its kind in the world, 
containing as it does such a great wealth of original and 
historic apparatus. But while this is so, on the other 
hand, little has been done so far to appeal to the human 
side of one’s interest. There are but few portraits or 
busts and not a single statue. Of personal relics also 
there are few. But this side of the museum has re- 
cently been greatly enriched by the gift of the garret 
workshop fitted up by Watt in Heathfield Hall. 

Watt, it will be recalled, removed to Heathfield Hall 
on the outskirts of Birmingham in 1790. The firm 
with which he was connected was emerging from a very 
difficult time, but His purchase 
of the estate may indeed be taken as marking the turn 
of the tide, and Watt undoubtedly spent much time in 
laying out the gardens and grounds. The house was a 
fairly large and comfortable one, and it was in a garret 
Watt set up his bench and tools and after his retire- 
ment from active work at Soho continued to invent and 
construct with as much vigor as when he was the 
instrument maker to Glasgow University. Both Heath- 
field Hall and the workshop therefore have many inter- 
both the Watt Centenary 
1919 and at the World Power Confer- 
ence last vear attempts were made to preserve Heath- 
field as a memorial to the great engineer. All such 
attempts, however, failed and the house and grounds 
are doomed to pass into the hands of the builder. But 
through the generosity of Major J. M. Gibson Watt, 
the present head of the family, the contents of the 
room and its fittings have been presented to the nation 
and are now to be seen by the public in a replica of 
the room constructed at the Science Museum. Before 
removal the articles in the room were completely cat- 
alogued and photographed, and there is no question that 
it is still arranged very much as Watt left it. The room 
was opened to inspection on August 1, and it bids to 
rival in popular interest Stephenson’s “Rocket.” 

The photographs reproduced here will do much more 
than any description to convey a correct impression of 
this interior of the room. Watt’s lathe is to be seen 


success was assured. 


esting associations, and at 
Celebrations in 





*The workshop of James Watt 
in the Jan. 20, 1925, issue, page 123, at the time the decision to 
place the replica of the workshop in the Science Museum was 
announced, \ picture of it taken from a drawing made by Wer- 
cival Sketon which accompanied Samuel Smiles “The Garret at 


was briefly described in Power 


tleathfield,” is included in this item. 





Science 


Museum, South Kensington 


under the window, his chemicals in jars on the shelves; 
to the left of the lathe is his desk and in the foreground 
his stove and the Dutch oven he occasionally cooked 
with. Hanging on a peg will be seen his leathern 
apron. The two large machines with treadles and fly- 
wheels are the sculpturing machines he spent so much 
time on. They were begun as early as 1808, but were 
not finished when he died. As time went on, Watt, 
no longer young, found his attic too cold in winter and 
too hot in summer, but nevertheless continued to work 
there occasionally. London contains much of interest 
to any engineer, but the Watt garret workshop is in 
many respects a unique attraction and the engineering 
world in general will rejoice that it has now found so 
suitable a home in the Science Museum. 

{In Samuel Smiles’ “Life of Watt” he observes, in his 
account of the garret life: “For days together he would 
confine himself here, without even descending to his 
meals. He had accordingly provided himself in addi- 
tion to his various other tools, with sundry kitchen 
utensils—amongst others, with a frying-pan and Dutch 
oven—with which he cooked his meals. 

“For it must be explained that Mrs. Watt was a thor- 
ough martinet in household affairs, and, above all things 
detested ‘dirt’ She hated the sight of her hns- 
band’s leather apron and soiled hands while he engaged 
in his garret work; so he kept himself out of her sight 
at such times as much as possible.” 

In this interesting life of Watt, written in 1865, it is 
also recorded that he kept all his treasures in this gar- 
ret. The trunk containing the school books and papers 
of his son Gregory, who died at an early age, were 
stored here. 

“His foot-lathe was fixed close to the window, fitted 
with all the appliances for turning in wood and metal 
fifty years ago; while a case of drawers fitted into a 
recess of the left-hand side of the room, contained a 
large assortment of screws, punches, cutters, taps and 
dies. Here were neatly arranged and stowed away many 
of the tools with which he worked in the early part of 
his life, one of the drawers being devoted to his old 
‘flute’ tools. In other divisions were placed his com- 
dividers, scales, decimal weights, quadrant 
glasses and a large assortment of instrument-making 
tools. A ladle for melting lead and a soldering-iron 
were hung ready for use near the stove. 

“Crucibles of metal and stone were ranged on the 
shelves along the opposite side of the room, which also 
contained a large assortment of bottles, filled with chem- 
icals, boxes of fossils and minerals, jars, gallipots, blow- 
pipes, retorts and the various articles used in chemical 
analysis. In one corner of the room was a potter’s lathe. 
A writing desk was placed as close to the window, for 
the sake of the light, as the turning lathe would allow; 
and in the corner was the letter-copying machine, con- 
veniently at hand.”—Editor. | 
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Locating Faults in Electric Elevators— 


Direct-Current Controllers 





| 


Faults That May Cause the Main Fuses to Blow and Make the 
Potential Switch Fail to Function Properly 


By CHARLES A. ARMSTRONG 


ROUBLES that may occur on elevator controller 

are almost limitless in their form. On the simpler 

types of controllers, faults when they do occur can 
generally be located by those with a limited electrical 
knowledge. In the more complicated equipment the 
location of the cause of faulty operation may require 
the services of an experienced elevator engineer. A 
diagram of the controller and motor connections is 
not necessary, but may be of material assistance in 
locating a fault. Some of the most successful trouble 
shooters have been those who paid little heed to 
diagrams, but depended upon a thorough knowledge of 
fundamental principles. 

If the electrical equipment of an elevator is causing 
trouble, its action will give the trained trouble man a 
good idea where the fault is. For example, assume 
that the motor fails to start. The first assumption in 
such a case would be that the fuses are blown or the 
power is off the system, and this is one of the first 
things that should be tested for. If the controller is 
of a type with a potential switch, if this switch 
remains closed it would indicate that the circuit was 
alive, since the potential switch remains closed only 
as long as power is on the line and the emergency 
limits are closed. 

















Fig. 1—Drum-type mechanically controlled elevator 


Where the fuses are found blown, they should be 
replaced and an investigation made as to the cause. 
An inspection should be made to see that all contactors 
on the controller are in their normal off position and 
that they are in good operating condition. A check 
should be made of the brush position on the motor and 
to see that the brush yoke is locked in position. If the 





motor and controller are found in good condition, a test 
should be made for grounds. When making this test, 
not only the motor, but also all terminals on the control 
board, should be tested. 


After testing for grounds and finding the motor and 


Mos 


UL 








sc 


= 
TOO hn 
= | 





l= 
= IQ 
o 























Fig. 2—Diagrams of potential-switch holding-coil 
circuit for medium-speed elevator 


control clear, it will be advisable to test the shunt-field 
circuit to see that this is complete. The method of 
making such a test will depend on how the field winding 
is connected to the line. If the shunt-field winding is 
connected directly to the line, as in many types of con- 
trollers, then closing the line and potential switch will 
energize the field winding. In this case, if the field 
circuit is complete, an arc will be obtained at the line 
switch when it is opened, and the field poles will have a 
strong attraction for a screwdriver or a pair of pliers 
if placed against them when the coils are energized. 
When the field coils are energized and the circuit is 
interrupted, a high voltage is induced in the coils sim- 
ilar to that in a spark coil. If this circuit is inter- 
rupted too quickly, there is danger of the voltage being 
high enough to cause insulation failures. Therefore, 
if the line switch is openéd, it should be done slowly 
so as not to interrupt the field circuit too quickly and 
subject the insulation on the motor to unnecessarily 
high voltage strains. 

On some types of controllers the shunt-field winding 
is disconnected from the line* with the rest of the 
motor, every time the elevator is stopped. In these 
cases a test of the field winding can be made by open- 
ing one side of the armature circuit, then closing the 
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ine and potential switches and throwing the control in 
he car to either the up or the down position. This 
vill allow the controller to function and energize the 
ield coils with the armature circuit dead. Indications 
f the field circuit being complete are as have been 
reviously mentioned. In making either one of these 
eld tests, the current in the field coils can be limited 
vy connecting a lamp in series with them, and if the 
circuit is complete the lamp will light. 

After the foregoing tests have been made on the 
,otor and controller and no cause of the fuses blowing 
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Fig. 3-—Diagrams of potential-switch closing-coil 
circuit for high-speed traction elevator 


can be found, or if a cause has been found and removed, 
the line and potential switches may be closed and the 
elevator started from the car switch. If the elevator 
runs all right, it should be watched for a few trips to 
see if anything irregular develops in the control. 

PRECAUTIONS To TAKE BEFORE STARTING THE ELEVATOR 

Before starting the elevator, it will be well to block 
the accelerating switch open so that the starting resist- 
ance cannot be cut out. In this way a test can be made 
for an open-circuit in the starting resistance. With 
the accelerating switch blocked in the off position the 
motor should start, if the starting resistance and the 
rest of the armature circuit are completed. If the motor 
does not start, an investigation should be made for the 
In some types of controller, such those 
employing the counter-electromotive-force principle, the 
accelerating switch may not function when the starting 
resistance is open-circuited, depending on where the 
fault is in the resistance and how the magnet coil is 
connected. The time-limit type of controller will func- 
tion and cut the resistance out whether there an 
open-circuit in this resistance or not. If the starting 
resistance is open-circuited and part of it is cut out 
before the motor circuit is completed, the inrush cur- 
rent is likely to be high enough to blow the fuses. 

Particular attention should be given to the motor 
when first started, to see if it functions properly. A 
short-circuit of a group of armature coils will prevent 
the motor from coming up to speed. The motor will 
act as though it were heavily loaded and will heat, 
particularly the short-circuited coils. 

When starting with the accelerating switch blocked 
open, the motor and starting resistance should be 
carefully watched to see that there is nothing wrong 
with the former that might cause the latter to overheat. 
For example, a short-circuit in a group of coils in the 
armature would cause it to take a heavy current 
through the starting resistance and cause this resist- 
ance to heat excessively. 

‘he brake should also be watched to that it 
releases properly. After the motor is found to operate 
properly with the starting resistance in circuit, the 


cause, as 


is 


see 
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accelerating switch should be released and the elevator 
brought up to full speed, all the time watching the 
motor and control for any irregularities. 

Assume a condition where the fuses are found to be 
all right, but the potential switch will not remain closed. 
This would indicate an open in the holding-coil cir- 
cuit of this switch. Various protective devices are 
connected in series with the coil on the potential switch. 
On a simple mechanically controlled machine, Fig. 1, 
these may consist, as in Fig. 2, of a slack-eable switch 
SC, governor switch GS, upper hatchway-limit switch 
UL, lower hatchway-limit switch LL, safety switch S 
in the car, and on some machines a final drum-shaft 
limit switch. The opening of any of these devices will 
de-energize holding coil D and allow the potential switch 
to open. 


RAISING THE CAR OFF THE BUMPERS 


For example, if the car was to come down on the 
bumpers and the cables became slack, the potential- 
switch coil circuit would be opened by the slack-cable 
switch and also by the lower hatchway-limit switch. 
It would, in such a case, be necessary to take up the 
slack in the cable on the drum and raise the car off 
the lower hatchway-limit switch before the potential 
switch will remain closed. 

After the machine has been moved by hand until the 
slack is taken out of the cables, the car can be raised 

















Fig. 4—Controller for high-speed traction elevator 

The different switches are: L, potential switch: A and B, direc- 
tion switches: M, accelerating magnet: (. D, and F, high-speed 
switches: G and J, non-reversal magnets: HW, auxiliary-load mag- 
net: A. field-resistance magnet: O. nuxilinry brake magnet: P, 
tuxiliary brake-resistange magnet; and Sp, knife switch in poten- 
tinl-switch closing-coil circuit, 


by holding the potential switch closed and operating 
the machine from the car switch or closing the up- 
motion switch on the controller by hand. Care must 
be exercised in doing this, as a mistake may cause the 
counterweights to be pulled into the overhead work 
with disastrous results. 

When the car or counterweights are bottomed and 
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the cables are slack on the drum, it is not advisable 
to try moving the machine with the motor, as there is 
danger of getting the cables crossed and also subjecting 
them to heavy strains. With the car cables slack the 
total weight of the drum counterweight is effective in 
turning the drum. If the brake is released and the 
machine started by the motor, before the brake can be 
applied again, the slack is likely to be taken out of the 
cables more quickly than is good for the equipment. 

If an attempt is to be made to move the machine 
by the motor, open the brake coil circuit so that the 
brake cannot be released and then close the up-direction 
switch by hand at the control board, if the car is bot- 
tomed. In this case the brake remains applied at all 
times; if the motor moves the machinery, it will be 
very slowly and just as quickly as the power is cut 
out of the motor the machine will stop. 

The same operation can generally be done to better 
advantage by using a spanner wrench on the brake- 
wheel coupling. Where this cannot be done, an iron 
bar can generally be used in the brake wheel as a lever 
to turn it in the desired direction. This turning can 
usually be done without releasing the brake. On some 
machines the motor shaft is extended beyond the out- 
board bearing, with a square end to allow the use of 
a wrench for moving the machine by hand. 

On elevators having brakes applied by a weight on a 
lever, one man on the brake lever to control the motion 
of the car and another to turn the brake wheel by hand 
make for safety in taking slack out of the cables. 
Where the motor shaft is extended for using a wrench 
to move the machine by hand, it is not advisable to 
use a Stilson wrench, since after the machine is started 
it may be necessary to apply effort to the wrench in 
the reverse direction to control the speed of the 
machine. In this case there is danger of the wrench 
opening sufficiently to lose hold on the shaft. The 
manufacturers generally furnish a socket wrench to 
go on the end of the motor shaft, but unfortunately 
it is one of those things that is seldom preserved for 
the purpose for which it was intended and is very 
likely not to be available when needed. 


POTENTIAL-SWITCH CIRCUIT ON HIGH-SPEED ELEVATORS 


On high-speed traction elevators the _ potential- 
switch circuit becomes somewhat more involved than 
with the drum-type machine or the slow- and medium- 
speed traction machines. Fig. 3 shows the potential 
switch circuit of an Otis type MFL4C controller, Fig. 
4, for high-speed traction elevators. Starting from the 
|. side of the line the circuit is through the single- 
pole switch S, and a fuse on the control board. From 
the control board the circuit goes through contacts L 
on the car-governor switch, then through contact +-L 
on the counterweight governor, contact +L” on the top 
hatchway-limit switch, contact +-P on the bottom hatch- 
way-limit switch, slack-cable switch on the compensat- 
ing-sheave frame at the bottom of the hatchway, then 
back to the control board and through coil L of the 
potential switch. When the switch is open, contacts A, 
are closed and resistance ARP is cut out of circuit 
with coil L so that when the coil is energized it can 
close the switch. Closing the potential switch opens 
contacts A; and cuts resistance ARP in series with coil 
L and reduces the current through the coil. 

From the control board the circuit continues 
through contact O,, on the overload relay, contact i 
on the top hatchway-limit switch, contact —L on the 
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bottom hatchway-limit switch, one side of the emer- 
gency switch Y in the car and safety Y’ under the car 
The last-named switch is mounted on the car safety 
plank and is opened in case the governor applies th: 
safeties and stops the car in case of overspeed. From 
the car safety switch, the circuit is back to the contro! 
board through a fuse and to contact G’ on the car- 
governor switch and then back to the main contact 
of the potential switch on the control board. 

The opening of any of these devices in the potential 
switch circuit will cause it to open and remain open a: 
long as the auxiliary switches are open. Limit switches 
located in the elevator hatchway or under the car, ar: 
subjected to dirt, grease and moisture in varying 
degrees, therefore their contacts should be given care 
ful attention and kept clean, to prevent grounds and 
short-circuits and also to keep dirt from working into 
the contacts, interrupting the potential-switch coi! 
circuit and shutting the elevator down. 





LOCATING CAUSE OF POTENTIAL SWITCH 
Not REMAINING CLOSED 


In case the potential switch will not remain closed, 
and it has been ascertained that the line is alive, all 
the devices in circuit with the closing coil should be 
carefully examined and cleaned to make sure that the, 
are closed and making contact. This should be done 
after testing the fuses in the circuit to determine if 
they are complete. If the fault is not found in any of 
these auxiliary switches, then the circuit through the 
coil should be tested to see that it is not open. After 
this has been done and the coil found in good condition, 
it will then be a case of testing the wiring. The most 
likely place to find an open in the wiring is in the 
traveling cable from the junction box, located halt- 
way up the hatchway, to the car. 

An open-circuit in a wire of the traveling cable may 
be difficult to locate, since owing to the bending of 
the cable the wire may be open-circuited at one loca- 
tion of the car and at another position it may be closed, 
or a wire may be open and a slight movement of the 
cable will cause it to close. If trouble is being experi- 
enced with an intermittent open in the potential-switch 
circuit—that is, the potential switch will not remain 
closed at times and at others it will—this is a pretty 
safe indication that the fault is in the traveling cable 
and it should be renewed. 

One case in mind is that where an open-circuit had 
been occurring in a _ potential-switch coil circuit. at 
intervals ranging from a day to a week, but always 
before the fault could be found the circuit would close 
again and the elevator would operate for another period 
when the trouble would occur. This had been going on 
for about six months before it was decided to renew 
the traveling cable. After installation of the new cable 
no more trouble was experienced with the potential 
switch opening unexpectedly. 


TESTING THE TRAVELING CABLE 


Where trouble of this kind is being experienced, if 
the car is run up the hatchway to just above the con- 
trol-circuit junction box in the hatchway, the traveling 
cable can be pulled out on the floor. Then with the 
potential switch closed, begin at one end of the cable 
and gradually work along it and at the same time bend 
the cable back and forth. In this way the broken wile 
will probably be opened and the potential switch wi!!! 
open. A man should be stationed at the control board 
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note when this happens. If the fault in the cable 
can be located, it can be repaired, but this is generally 
tt a course to be recommended, except as a temporary 

sasure, since the old cable is in such condition that 
rouble is likely to develop in a short time at another 
piace. 

The governor out of adjustment or too quick accel- 
eration of the car may cause the governor to open its 
switch without setting the safeties, and open the poten- 
tial switch. On some types of machines the governor 
switch is opened only when the safeties are set, in 
which case the foregoing cannot occur without setting 
the safeties on the car. 

In Fig. 3 switch S, has two positions. When closed 
to the right as in the figure, the potential switch will 
close when its coil circuit is energized. With switch S, 
thrown to the left the connections on the controller are 
such that the potential switch must be closed by hand, 
after which it will remain closed if the coil circuit is 
energized. These two arrangements will cause dif- 
ferent effects if resistance ARP, in series with the 
potential switch coil L, is open. . 

When the potential switch is open, contacts A;, Fig. 
5, are closed and short-circuit resistance ARP so that 
when switch S, is closed to the left the potential switch 
will start to close. If there is an open in resistance 
ARP, then as soon as the contacts A; open, the circuit 
through the coil will be broken and the switch will open, 
only to close contacts A; and energize the closing coil, 
which will cause the switch to start closing again. This 
operation will keep up until the main line switch is 
opened and the power cut off the control board. It is 
evident that continuous opening and closing action 
of the potential switch would indicate that the resist- 
ance in series with the closing coil is open-circuited. 
Such an action of any magnet switch would indicate 
that the resistance in series with it is open-circuited. 
If the switch S, is thrown to the left, the potential 
switch will remain closed only after closing by hand, 
and the coil circuit is energized. In this case, with 
resistance ARP open, the potential switch will not 
remain closed, just as when there is an open in any 
other part of the circuit. 


> ~~ = 


THE EFFECTS OF A SHORT-CIRCUIT IN 
POTENTIAL-SWITCH COIL 

About the same effect would be obtained if part of 
the turns in coil L were short-circuited, as with an 
open-circuit in resistance ARP. When the potential 
switch is open, the current through its coil may be 
great enough to cause the switch to close. When it 
does close, resistance ARP is cut into circuit and may 
reduce the current to a value that will not hold the 
switch closed, on account of part of the turns being 
cut out of the coil. With an open-circuit in resistance 
ARP, when the switch closes a vicious are should occur 
at contacts A;, which would not occur with a _ short- 
circuit in the coil or if conditions in the circuit were 
normal. With an open-circuit in. resistance ARP the 
arcing of contacts 4; may hold over and the switch stay 
closed. If a short-circuit is in the coil, resistance ARP 
will get unduly hot if the switch remains closed. 

[t is possible for loose or poor connections to intro- 
duce resistance enough in the circuit to prevent the 
potential switch from closing or remaining closed after 
being closed. If there is a suspicion that the trouble 
is in the potential-switch coil and resistance, discon- 
necting these from the rest of the circuit and connect- 
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ing them directly across the line will show how they 
are functioning. If improper operation is obtained 
under these conditions, it will be known that the fault 
is in the closing coil or the resistance or both. 

The foregoing indicates in a general way what may 
cause the main fuse to blow or the potential switch to 
remain open. These conditions will vary widely with 
different types of controllers. On some equipments the 
potential switch coils are in series with the direction 
switch coils, so that the potential switch opens and 
closes with the direction switches. In such a connec- 
tion most anything that would affect the closing of the 
potential switches will also affect the direction switches. 
The next article will deal with the troubles in the con- 
troller after power is available for operation. 


What Is Increased Efficiency Worth? 

Some time ago there appeared in Power a short item 
giving a simple formula for the additional investment 
justified by a specified reduction in coal consumption 
per kilowatt-hour. The following derivation of this 
formula may be of interest: 

It is assumed that the sole effect of the increased 
investment (aside from the corresponding increase in 
fixed charges) is the reduction in fuel consumption. 
In short, it is assumed that the increased expenditure 
will necessitate no change in labor cost, reliability, life 
of equipment, ete. 


With these assumptions, which frequently fit the 
practical case, the formula is: 
WPF 
J == 436- ; 


where 

I Maximum additional investment, in dollars per 

installed kilowatt, justified by the anticipated 

coal saving W, pounds per kilowatt-hour. 
Fuel cost (including cost of fuel handling, firing 
and ash handling), dollars per ton. 

f Fixed charges (interest, depreciation, taxes, 
etc.) per kilowatt of installed capacity on 
additional investment, per cent. 

F Yearly plant factor, per cent. 

To break even, the additional investment J per 

installed kilowatt must yield at least the fixed charges 


LY 


? ’ , F 
100 Per year. Fuel costs F dollars per ton, o1 © (00 
dollars per pound. The saving in fuel cost is then 
WE 


5 poo dollars per kilowatt-hour. 


The kilowatt-hours output per year per installed 
) 


kilowatt will be 24 « 365 700 = 87.6P, giving a cor- 

responding yearly saving in fuel cost per installed 
; WF . 

kilowatt of 87.6P X 5 000 ° 0.0438 WFP dollars. 


To break even, this must equal the fixed charges. 

Hence 
J 0.0488 WP, or £=— 43 ’ - 

For example, with a plant factor of 40 per cent, a 
fuel cost of $6 per ton (including firing, handling, etc.) 
and fixed charges of 15 per cent, the maximum increase 
in investment justified by a saving of 0.1 lb. of coal per 
kilowatt-hour would be: 

Oo <6 xX 40 


I 1.538 - ib = $7 per kilowatt. 
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Building Turbines for America’s Largest Steamer 
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As the “‘Malolo” will appear when launched 


The ‘‘Malolo” 
20,000 tons now being built at Cramp’s for 


is a twin-screw steamer of 


service between San Francisco and Honolulu. 
Its distinction lies in that it is the largest 
vessel so far built in this country. 

Each of the propellers will be driven by a 
12,500-horsepower compound steam turbine 
set running at 1,500 revolutions per minute 
with a 12 to | reduction gear between the 






















after 


Kach drum is supported by bearings at 


These gears 
140 inches and have a 


turbine and propeller shafts. 
have a diameter of 
57-inch face. 

Steam will be supplied at 325 pounds pres- 
sure by a battery of water-tube boilers. Oil, 
owing to the availability of cheap California 
stocks, will be the fuel used and will be carried 
in the vessel’s double bottom, which will hold 
enough for a round trip. 


Inserting blades in the low-pressure turbine rotor 
The turbines 


the 
both 


rotors of the high-pressure 
they machined and 


are steel forgings, and 
blades are inserted. 
ends of the shaft. 


are grooved 
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Right— Boring the high-pressure 
casing for the diaphragms 


Right—Cutting the blade grooves 
in the high-pressure drum 





Left — Propeller shafts connecting 
turbines to the propellers 








Left— Boring the low - pressure 


turbine bearing housings 


Left—Boring the holes in one of 
the condenser tube sheets 
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The Case for Low-Temperature 
Carbonization in America Today—lIl 


By H. W. BROOKS* 





HE first part 
in last week's 


of this article, 
issue, described 
systems, reviewed European practice and sug- 
gested application to American conditions, 
especially in connection with central stations. 
The second part takes up the difficulties en- 
countered and how they may be overcome, 
discusses the economic features and includes 
calculations as to actual costs which show up 
better than high temperature processes. 


printed 
various 











DIFFICULTIES ENCOUNTERED IN LOW-TEMPERATURE 
CARBONIZATION AND THEIR SOLUTION 


Opponents of low-temperature carbonization base 
their arguments on the following points: 

1. Expansion and Shrinkage—Coking coals soften, 
fuse and sweil at temperatures in the neighborhood of 
350 to 450 deg. C., resulting in internal stresses on 
the retort walls. At somewhat higher temperatures 
the plastic mass hardens and at still higher tempera- 
tures shrinkage takes place. Most semi-bituminous 
coking coals give considerable trouble in both high- 
and low-temperature processes utilizing stationary 
unagitated chamber retorts in which the raw coal 
charge is packed tight. Blending with higher-volatile 
coals must often be resorted to for successful coking. 
These difficulties are not experienced with non-coking 
In neither of the two low-temperature processes 
previously described do these difficulties enter, for in 
both the cross-sectional areas of the retort are more 
than ample to provide for expansion. 


coals. 


2. Lightness and Porosity of Coke—The period of 
fusion and of gas evolution in low-temperature coking 
is not so abrupt as in high-temperature ovens resulting 
in puffing up the charge and enlargement of the cell 
spaces. The temperatures which cause subsequent 
shrinkage to take place in high-temperature ovens are 
seldom attained in low-temperature practice. The result 
is that the semi-coke produced is likely to be light and 
porous. In the manufacture of briquetted coke for 
domestic use this is indeed a disadvantage. In the 
use of coke in pulverized form under power boilers, 
however, its lightness, friability and porosity are 
decided advantages. Pulverizing (if any) and main- 
tenance costs are decreased. A non-gritty pulverized 
fuel of high impalpable dust content is produced. This 
being light and flocculent, lacking in well-defined cellular 
structure and containing considerable volatile matter 
(usually about 10 per cent), lends itself well to speedy 
ignition and flame propagation; hence small furnace 


*Consulting engineer, Fuller-Lehigh Company, Fullerton, Pa, 


volumes per unit heat release. Its use in a “well” fu 
nace would minimize the necessity of further pulveri 
tion subsequent to carbonization. 

3. Fusion and Sticking of the Coal Charge—T} 
fusion does not take place with non-coking coals. Op: 
ators, therefore, situated in the Middle West having 
available such non-coking coals as those of Illinois, 
Indiana, Kentucky or Iowa, need give this problem 
little consideration. It should also be noted in passing 
that tests of the Bureau of Mines demonstrate that 
the lower the class of coal the greater the exothermi 
heat’ release of the carbonization process, hence the 
less the fuel and operating expense, The brightest 
economic possibilities, therefore, for low-temperature 
coking are offered to low-grade coal users in the central 
stations of the Middle West. 

With coking coals, however, the process of carboni- 
zation produces a sticky viscous material difficult to 
handle mechanically and to heat uniformly. Earlier 
methods experienced considerable difficulty due to th 
tendency of coking coals to stick on the stirrers and 
retort walls, as well as in securing proper distribution 
and uniform flow of hot gases through the retori. 
That present-day designs, however, have completely 
and satisfactorily overcome this difficulty is best evi- 
denced by the successful demonstration last summer in 
England, for the writer, of the processing of an English 
coal of high coking index in the “Fusion” rotary retort 
with absolutely clean walls and stirrers and by a sim- 
ilar demonstration in the United States in a Carbocoal 
retort at Fairmont, W. Va. In carbonization in pulver- 
ized form in vertical retorts this difficulty has not been 
encountered, as the period of fusion is equally, if not 
more, abrupt than in high-temperature ovens, owing 
to the relatively speedy heat penetration through th 
fine coal particles. 

4. Accumulation of Hard Coke—On the earlier hori- 
zontal cylindrical retorts the coking coals which during 
the plastic stage adhered to the retort walls, carbonized 
to a hard coke which interfered with the operation of 
the agitating devices and seriously affected efficient 
heat transfer. The two demonstrations cited prove tha‘ 
this difficulty has been overcome in present-day designs. 
In the vertical pulverized-coal retorts the difficulty has 
not been encountered for the same reasons noted in thi 
preceding paragraph. With poorly coking or non-coking 
coals fusion does not take place. 

5. Artificial Destruction of Coke Properties.— 
Weathering, slow heating and oxidation of coking coals 
decrease their value for the manufacture of high-tem- 
perature coke. These conditions being inherent to ce!- 
tain processes of low-temperature coking, are a liability 
if solid or briquetted domestic fuel is contemplated. 
They are an asset, however, for systems contemplating 


*A process that gives off heat. 
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he combustion of pulverized semi-coke in boiler fur- 
jaces, as the destruction of the coking properties for 
uch purposes is to be desired for reasons previously 
ndicated in paragraph 2. 

6. Materials of Construction—It is contended that the 
emperatures of low-temperature distillation of 400 to 
(00 deg. C. (752 to 1,112 deg. F.) are just too low for 
atisfactory employment of refractory materials and 
ust too high for satisfactory employment of metals. 
‘he commoner refractory materials are further con- 
demned for poor thermal conductivities, liability of 
akage and high maintenance costs. For these reasons, 
in the processes recommended for pulverized carboniza- 
tion (excepting one in which silicon carbide is utilized), 
they are not employed. Iron and steel retorts, however, 
«ve employed and it is argued that at these tempera- 
tures they are lacking in durability and tensile strength 
and are likely to warp, distort and break through 
absorption of carbon. In Germany some difficulties 
were encountered in rotary retorts from warping of 
steel shells. The subsequent successful operation of 
these German rotaries as well as of the Fusion rotaries 
in England and Esthonia, and the Carbocoal rotary at 
Fairmont, W. Va., tends to indicate that these earlier 
problems have now been successfully solved. 

That available metals are successfully standing up 
under conditions quite as severe in other services is 
indicated in the follédwing examples. Cast-iron retorts 
have for years been successfully employed in Scottish 
shale-oil distillation at temperatures in excess of those 
required for coal. The use of the same material for 
coal carbonization at H. M. Fuel Research Station at 
London has not yet developed operating difficulties. 
The cast-iron bells in vertical cement clinker coolers 
give satisfactory service at temperatures far in excess 
of those used in low-temperature carbonizing. Mild- 
steel retorts under heat more or less continuously for 
18 months at H. M. Fuel Research Station at London in 
which the temperature was controlled not to exceed 
600 deg. C. showed “no trace of scaling or corrosion and 
the retort appeared to be in exactly the same condition 
as when it was first installed.”’ Other retorts in similar 
use three years “do not appear to have suffered in the 
slightest degree.” Though the forging would indicate 
no immediate need for further developments of retort 
materials where the temperatures are properly con- 
trolled, there are today available within reasonable price 
range numerous alloy steels and cast irons which main- 
tain excellent rigidity up to 750 deg. C., several of these 
being guaranteed for still more severe conditions. The 
use of silicon carbide retorts would appear to combine 
the advantages of high heat transfer with the ability 
to withstand much higher temperatures should same 
prove desirable. 

7. Quenching—Considerable heat is lost in quenching 
in all distillation processes producing coke for domestic 
or metallurgical purposes. Low-temperature coke, being 
light and porous, is often difficult to cool economically 
without producing a material of excessive moisture. 
But when the coke is being burned as fast as produced, 
not only does this difficulty automatically disappear, 
but the heat content of the hot coke here conserved 
becomes a valuable asset (like preheated air from air 
)reheaters) not only in increasing efficiency and speed 
©! combustion, but in decreasing combustion volumes. 
1’ for any reason cooling of a portion of the semi-coke 
(‘or example, to be sold as domestic fuel) should be- 
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come desirable, it may be effectively accomplished by 
allowing it to cool in a water-jacketed gastight heat 
interchanger, the resultant steam being utilized, or by 
the Sulzer or Collin processes," cooling with gases. 

8. Spontaneous Combustion—It is argued that the 
light spongy low-temperature coke is prone to spon- 
taneous combustion and dangerous to store unless well 
quenched with water. This seems reasonable if carbon- 
ized in solid form for domestic service in view of its 
being more easily ignitable and freer burning than 
high-temperature coke. But when utilizing the semi- 
coke in pulverized form under power boilers as fast 
as made, there is no more need of storage than in the 
direct-fired or “unit” pulverizer system. In fact, in 
base-load power plants it would seem logical that the 
coal feeder system should be designed in much the same 
manner, regulating the furnace feed of semi-coke from 
the raw-coal end. 

9. Difficulty of Forming Salablé Fuel in One Opera- 
tion—Separate briquetting is expensive. Though some 
solid coke suitable for domestic use may be formed if 
desired in the horizontal cylindrical retorts previously 
described, the best possibilities for production of do- 
mestic fuels seem to lie in unagitated chamber retorts 
in which all the problems of expansion, sticking, ete., 
previously mentioned appear. But carbonization by the 
methods suggested at power plants provides a steady 
market for the semi-coke breeze. In fact fuel in pul- 
verized form, ready for combustion, is so desirable that 
plant operators pay from 40 to 55 cents per ton (fixed 
charges included) to get it in that form, in order to 
save 10 to 25 per cent in fuel cost over any other known 
means of utilization. 

10. The Heat-Transfer Problem—With the lower 
thermal head necessary the problem of rapid conduction 
of heat if refractory walls are used becomes somewhat 
more difficult than with high-temperature processes. 
But where the coal is finely divided and constantly agi- 
tated in thin layers in direct contact with heated metal 
walls, the mixing mechanism constantly displaces the 
carbonized layer with fresh material, thus materially 
shortening the carbonization period since the coal can 
be turned over and brought to the heating walls much 
faster than heat can be made to flow through layers of 
material already carbonized. The thermal conductivity 
of thin metal or silicon carbide walls is many times 
greater than that of common thick refractory walls. 
As a result much higher throughputs per unit of ground 
space and far shorter coking periods than are possible 
in high-temperature ovens are obtained. This has been 
repeatecly demonstrated by commercial-scale operating 
processes. 





11. Power and Maintenance Costs of Processes in 
Which Coal is Prepulverized or Stirred in Contact with 
Heated Surfaces—Today, it is generally admitted (in 
the words of the Pennsylvania Giant Power Survey 
ZJoard) that “the most efficient known method of gener- 
ating power in very large quantities is by the use of 
powdered fuel under steam boilers.” This being the 
case, the cost of coal drying, of power for pulverizing 
(which is little if any greater than that required during 
or prior to carbonization), as well as most of the neces- 
sary maintenance is inherent to the process of most 
efficient power production. Excess power and heat re- 


“Illies, H., Nenerungen im Kokereiwesen, Brennstoff Chemie 5 
161-6 189-95, 234-40 (1924) June 1 and 15 and Aug, 1 issues. 








682 ; POWER Vol. 62, No. 18 


quired for drying and carbonizing over that necessary 
for pulverized-fuel preparation would be almost neg- 
ligible. 

No matter how technically feasible a process may be, 
the eventual measure of its service to society must 
necessarily lie in its dividend-paying possibilities 
Without being convinced of them, the financier or 
banker will quite properly never supply the vitalizing 
foree—money—which allows the process to see the light 
of day as an operating plant. Consideration of these 
necessarily involves a careful study of the costs of raw 
materials and of manufacture, the character and quan- 
tity of the yields of the products to be manufactured 
and the market prices obtainable for them. 





ECONOMICS OF HIGH- AND LOW-TEMPERATURE 
CARBONIZATION PROCESSES COMPARED 


In order to treat of these economic phases with ut- 
most conservatism, both as to comparison of high- and 
low-temperature process costs as well as to the actual! 
profits to be derived from whatever method proves most 
promising financially, it is proposed to accept as a basis 
for discussion a formula developed by an opponent of 
low-temperature carbonization, F. W. Sperr, Jr.,” chief 
chemist of the Koppers Company. His conclusion there- 
from is that low-temperature carbonization must over- 
come a handicap of from $0.75 to $1.35 per ton of coal 
(depending upon prices of tar and gas) to compete 
with the high-temperature process employed by his 
company. He does, however, qualify his conclusion by 
stating that “in the application to power production 
some of the difficulties of low-temperature carbonization 
disappear,” and that “it might be possible to employ the 
semi-coke in pulverized form, though comparative costs 
and efficiencies in this connection have not been thor- 
oughly worked out.” 

Mr. Sperr gives as the comparative yields from the 
byproduct coke oven and low-temperature processes the 
following: 


By-product) Low-Teniperature 


Coke Ovens Curbonization 
fas (550 b.t.u. equivalent), cu.ft ; 11,500 6,000 
‘Tar, gal 7 12 20 
\Lotor fuel, gal ‘ 2 6 2.6 
Ammonium sulphate, Ib : 25 10 
Coke, pet. 8 66 


For these he assumes the following prices: 


By-product 
Coke Ovens 


Low-Temperature 
Carbonization 


Gas at 30e. per 1,000 cu.ft $3.45 $1 80 
‘Tar at 5e. per gal 60 1.00 
Motor fuel at 20e. per gal 2 $1.87 2 $1.82 
Ammonium sulphate at 3e. per Ib 75 30 | 
$5.32 $3 62 


From these data he deduces the formula tor high-tem- 
perature operations as 
0.58X + 11.5G + $1.87 = F-+C 
and for low temperature operations as 
0.66X + 6G + $1.82 —=F+C 
where 
C = Price of coal in dollars per net ton; 
G = Price of gas in dollars per 1,000 cu.ft. ; 
X = Price of coke in dollars per net ton; 
F —Sum of operating charges, fixed charges and 
profit. 
The figure of $1.35 he deduces in favor of the high- 
temperature process is obtained by solving the formulas 
on the basis of equal fixe d and operating charges and 
profits (F'), equal coal costs at $5 per net ton (C), and 
Usperr, FL W.. Je. “Practical Coal Carbonization,” Mechanica? 


Engineering, Vol. 16, Ne. 6, pp. 829-33 June, 1924 


equal gas selling prices of 30c. per 1,000 cu.ft. (G) 
It should be noted in passing that the application ot 
these figures to the high-temperature formula shows 
the figure F of operating and fixed charges plus profit: 
to be $3.25 when coke sells for the same price per ton a: 
the original raw coal. There are several facts, how 
ever, some of which are particularly applicable when th: 
low-temperature coke is subsequently burned in pul- 
verized form in power plants, which this formula fail: 
to take into account. 

First, let us consider oil prices. “Low-temperatur 
tars are thin and light, having a consistency much mor 
resembling oils.”"* They “contain more phenols (ta: 
acids), more neutral oils (napthalene and _ paraffins) 
than high-temperature tar. The neutral hydrocarbons 
are quite similar to ordinary kerosene.”” Having a 
higher percentage of low-boiling constituents and prob- 
ably a lower percentage of soft light pitch containing 
much less free carbon and of lower melting point, it 
lends itself to the production of creosote oil, lubricating 
oil and greases. Though not considering tar cracking 
in this discussion, it is of interest that the crude low- 
temperature tar from one ton of coal will refine to 
produce about 5.5 gal. of tar acids containing much 
creosol, 1.7 gal. (additional) motor gasoline, 8 gal. of 
neutral oil and 12 gal. of pitch. High-temperature tar, 
on the other hand, being the product of secondary 
decomposition, produces a dense viscous tar high in free 
carbon and the aromatic hydrocarbons (naphthalene, 
anthracene, etc.). Now, it is quite proper that in 
comparing the two carbonization processes with respect 
to their primary products, as has been done both by 
Mr. Sperr and in this discussion the economics of tar 
distillation plants should not be entered into. Cer- 
tainly, however, when one of the primary products is 
obviously and fundamentally more valuable in one proc- 
ess than in another, due credit must be given. It is 
well recognized that the imminent decline in the supply 
of petroleum will create an intensified demand for the 
petroleum—like oils of low-temperature carbonization. 
It is a fact that one producer here in America is today 
selling his low-temperature tars at 7 cents and another 
at 6 cents, in a yet undeveloped market, and it would 
seem probable that, owing to the greater content of 
constituents so valuable for wood preservation and 
chemical manufacture, the value of these tars should 
further increase. In England, Lander” estimates the 
value of these tars at five pence (10 cents) per gallon, 
while Brownlie” estimates them at 43d. (9 cents). 
Under the circumstances, it certainly would be con- 
servative to figure low-temperature tar oil prices at 
7 cents, which is now actually being obtained in America 
for them. 

Secondly, let us consider tar oil yields. As against 
a total oil and motor-spirit vield figure of Sperr of 
22.6 gal. (20 gal. tar, plus 2.6 gal. motor spirit), the 
Carbocoal process has averaged 28 U. S. gal., while the 
Fusion process with British coals and an exceptionally 
low temperature of carbonization has averaged 4.8 to 6 
U. S. gal. of motor spirit in the tar (3.6 to 6 U. S. gal. 
stripped from the gas) plus 12 to 24 gal. of dry paraf- 
finoid oils. Thus, though there is every reason to 


eParr, S. W. and Layng, T. E.—Journal of Industrial and En- 
dineering Chemistry, Vol. 12 (1921) p. 14. 

!Sperr, FL W.. Jv.—loc. cit. 

“Lander & MeKay. “Low Temperature Carbonization” (Ernest 
Benn, Ltd.), published 1924. 

“David Brownlie. “The Fusion Rotary Retort Process,” Com- 
bustion, Vol. XII, No. 1, pp. 44 to 50, Jan., 1925. 
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believe both the motor spirit and total oil yields higher 
than shown in the formula, the original figures of 22.6 
val. will be accepted in order to be ultra-conservative. 

Third, the coke yield for the low-temperature process 
is undoubtedly low at 66 per cent unless this is the 
estimate of net yield after the coke necessary for the 
producer that heats the retorts has been deducted. In 
this latter case the operating charges later estimated 
in this paper as chargeable against low-temperature 
carbonization will be too high to the extent of the value 
of 4 to 9 per cent of the total coke values. The Carbo- 
coal and Fusion processes both secure 75 per cent coke 
vield, and this apparently represents a fair average 
secured by a number of European plants visited by the 
writer last summer. 


HIGHER HEAT VALUE GAS SHOULD 
BRING HIGHER PRICE 


Fourth, it seems highly probable that the price ob- 
tainable for the high (800 to 1,000) B.t.u. low-tempera- 
ture gas which is so valuable and desirable for the 
enrichment of leaner gases from water-gas producers 
or high-temperature coke ovens should be higher per 
therm than relatively lean high-temperature gas. In- 
herent advantages of gas as a fuel for heating, both 
domestie and industrial, together with rapidly failing 
sources of natural gas, are creating an intensified de- 
mand for gas obtained from coal. Manufacturers of 
enriched blue-water gas are today paying approximately 
20c. (8 + gal. gas oil @ 61 to 6ic. per gallon) per 1,000 
cu.ft. to enrich 300 B.t.u. water gas to 520 B.t.u. No 
reason is immediately apparent why they should not 
gladly pay 40c. per 1,000 cu.ft. for low-temperature gas 
which would accomplish an equivalent enrichment with 
marked savings over present costs. Having no definite 
proofs available, however, that such prices have been 
obtained, the continuance of a conservative viewpoint 
demands the acceptance of the equivalent gas prices of 
the formula. 

Fifth, the prevailing installation cost estimates on 
large plants of practically all low-temperature carboniz- 
ing processes of the types recommended herein are about 
$600 per ton of daily capacity. They range as high as 
$1,000 per ton day on small plants of, say, 250 tons 
daily capacity. These figures have been checked by 
the author with cost data of a large manufacturer 
building and installing equipment of similar character 
and found to be ample to cover all labor, materials, 
overhead, reasonable royalties and an ample margin of 
profit. Known investment costs for standard byproduct 
coke ovens range from $1,800 to $2,400 per ton day. 
Certainly, therefore, the fixed charges on the invest- 
ment for low-temperature ovens should not be equal, 
as suggested by Sperr, but should be considerably less 
than half those of the high-temperature method. As 
plants of fairly large size are contemplated in this dis- 
cussion, the very conservative figure of $800 investment 
per ton of daily capacity will, therefore, be employed in 
‘ubsequent calculations of fixed charges. 

Sixth, not only were the fixed charges assumed the 
same to produce the results unfavorable to low-tem- 
erature methods, but also the operating expense. This 
latter comparison is equally untenable, for if the heat 
ised for carbonization plus subsequent condensation of 
listilled products is anywhere near the relative car- 
onizing temperatures (1,700 to 2,000 deg. F. vs. 900 to 
300 deg. F.) as one would logically expect, the fuel 


POWER 683 
requirements would be lessened approximately in the 
‘ ; 1,100, 
ratio of 100 per cent less “850 or nearly 40 per 
Ovo 


cent. This takes no account of greater efficiency of heat 
transfer through metal or silicon carbide walls to con- 
stantly agitated, thin layers of coal as compared to that 
through the refractory walls of coke ovens to the thick 
unagitated coal charge within, nor of the greater com- 
bustion efficiencies obtainable with the larger furnace 
volumes economically feasible in low-temperature proc- 
esses. Furthermore, the latter, being continuous in 
operation and of high throughput, labor charges are 
considerably less. In England, by the Fusion process, 
total operating expense, including maintenance, has been 
found to be three shillings" (about 60 cents), while here 
in America by the Carbocoal process they have been 
shown to be about seventy cents” per ton of coal car- 
bonized. In order to be ultra-conservative, however, in 
subsequent calculations, a figure of $1 per ton will be 
employed. 

Seventh, Mr. Sperr estimates boiler efficiency in a 
stoker-fired power plant burning 1,060 tons of combined 
high-temperature coke and breeze at 78 per cent. 
Though the writer has never seen tests demonstrating 
such efficiencies under these conditions, it is conceivable 
that they might be possible with superheaters, econo- 
mizers and air preheaters. Under similar conditions, 
pulverized fuel has shown efficiencies as high as 90 per 
cent.” With the methods proposed, therefore, pulverized 
low-temperature coke would enjoy an inherent advan- 

90) 

tage in the ratio of 72 or 1.15 over high temperature 
coke burned on stokers. Furthermore, in steamed re- 
torts, Fieldner has observed" that ‘the steam undoubt- 
edly activates the carbon to a certain extent, : 
due to the steam activation (the semi-coke) is easily 
ignited and readily combustible.” Again, the pulverized 
fuel being delivered dry, hot and in finely divided state, 
would have chargeable against it no dryer and little if 
any of the pulverizing expense which would ordinarily 
be chargeable against pulverized-fuel operation. 

Summing up, therefore, it may be conservatively esti- 
mated that the methods proposed deliver to the boiler 
furnaces a fuel beneficiated at least to the extent of 
17 per cent over high-temperature coke burned on 
stokers, due to the greater inherent economies of the 
process to which it is adapted and the more desirable 
form in which the fuel is delivered. 


RECALCULATION OF SPERR FORMULA 


It will be recalled that in the previous calculation 
quoted, the exponent of byproduct coke ovens assumed 
the value of his coke to a power-plant operator as 
equivalent to that assumed for raw coal. This is ob- 
viously incorrect for high-temperature coke mixed with 
breeze, first, because it is not ordinarily as efficient nor 
desirable a fuel when burned on chain-grate stokers as 
is raw coal on underfired superstokers, and second, be- 
cause its B.t.u. value is less. The figures quoted as- 


VBrownlie, David—“The Fusion Rotnury Retort Process,” Com- 
bustion, Vol. XII, No. 1, Jan., 1925, p. 50 
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sumed a 14,000-B.t.u. coal to give 13,200-B.t.u. coke, 
either for high- or low-temperature carbonization. 
Though the results of analyses have generally proved 
more favorable to coke from the latter method, in order 
to keep the results as parallel as possible, these figures 
will be accepted for purposes of comparison. 

The high-temperature formula then becomes 

_. 13,200 ‘att os wat - 
0.58 14.000 X + 11.5G + $1.87 FC 

or by transposition and substitution ($5 coal and 30c. 
gas) the sum of fixed charges, operating expense and 
profit (F’) becomes 


. ” 15,200 
P= 0.56 X 
14,000 


AN 


< $5 + 11.5 & $0.30 + $1.87 — $5 
$2.68 + $3.45 + $1.87 — $5 = $3 


Now, similarly substituting the new figures of 7c. for 
high-temperature oils, a 75 per cent coke yield, 17 per 
cent beneficiated, together with known operating ex- 
penses of $1 per ton (see sixth item) and fixed charges 
based on a conservative low-temperature plant cost of 
$800 per ton daily capacity (see fifth item) the detailed 
balance sheet for the low-temperature process becomes 
as follows: 


Ammonium sulphate, 10 1b. at 3e. per Ib $0.30 

Pars, 20 wal at Ze. per gal 1.40 

Motor fuel, 2 6 e9b at 20e. per gal 52 

Gas, equivalent of 6 M. of 550 btu. at $0.30 per M 1.80 
13,200 

1,500 1b coke beneciated tn the ratio +s 7X 10 0.75 $5 per ton 4.12 
14,000 


Potal income per ton $8.14 


Necessary expenditures per ton become as follows: 


Investment charges, interest, depreciation and taxes per ton at 20 per 

cent® on $800 investment $0.44 
Onerating charges, fuel for heating retorts, power, water, labor, mainte- 

nance snd supple 1 00 
Miscellaneous snd overhead . 10 
Coal per ton > 00 

Potal cost per ton $6 54 
Profit per ton in low-temperature carbonization $1 60 

F This charee has purposely been taken high to cover contingencies, amortiza- 
Ou, ele, 


Now, refer again to the combined fixed charges, 
operating expense and profit of $3 a ton previously 
figured for coke-oven operation. The application of the 
same figure of 20 per cent to cover investment charges, 
interest, depreciation, taxes, amortization and con- 
tingencies on a high-temperature coke-oven plant cost- 
ing $2,000 per ton day reveals fixed charges alone 
amounting to $1.10 per ton processed, leaving a total of, 
but $3 — $1.10, or $1.90 per ton, to cover both operating 
expense and profit for the high-temperature process. 
It is interesting that the profit alone for the low-tem- 
perature process figures within 30c. per ton of the total 
profit aud operating expense of the high-temperature 
method, leaving little doubt that the former offers far 
greater money-making possibilities for the central sta- 
tion than the latter. 


WHERE CHEAP COAL IS AVAILABLE 


Now it appears probable, owing to the industrial con- 
centrations near the coal-producing districts of the 
United States and the enormous demands for electrical 
energy in these regions, that at least the first installa- 
tions of the character proposed will be located where 
slack or screenings could be purchased much cheaper 
than $5 a ton. In order not to change the B.t.u. figures 
employed, consider for the moment a prospective plant 
location in Pennsylvania or West Virginia, at or near a 
mine mouth, where 14,000 B.t.u. coal could be purchased 
for, say, $2.50 per ton. Then again employing the same 
formulas, the total fixed charges, operating expense and 
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profit for the coke-oven process would be increased to 
$4.16 a ton, from which the same deductions for invest- 
ment charges of $1.10 would leave but $3.06 a ton for 
total operating expense and profit. On the other hand, 
the prospective profit alone for the low-temperature 
process would by similar treatment become $4.28 per 
ton, or 40 per cent more than the total operating expense 
and profit for the coke-oven process. Under such condi- 
tions the entire fuel for power could be delivered into 
the boiler furnaces as of no value and the carbonization 
process would still show a reasonable margin of profit. 
CONCLUSIONS 

1. Economic and technical conditions in Europe being 
quite different from those in America, a different solu- 
tion of carbonization must be worked out here to earn 
dividends at this time. 

2. Low-temperature carbonization is adapted more 
adequately to dividend-paying possibilities in America 
today than byproduct coke-oven methods, on account of 
lower operating and investment costs, higher oil and 
richer gas yields and (in certain processes recom- 
mended) the delivery of a finely divided, easily ignitable 
coke, Which may be more efficiently utilized for power 
generation. 

5. The preferred process of low-temperature car- 
bonization should either carbonize the raw coal in pul- 
verized form or pulverize and carbonize simultaneously, 
thereby furnishing a beneficiated coke to power plants 
which offer a permanent and continuing market without 
subsequent transportation charge on the yield of the 
only heavy low-priced product of the process. 

1. The disadvantages, technical and economic, of low- 
temperature carbonization, ascribed by its opponents, 
largely or entirely disappear when the recommended 
methods are subjected to analytical consideration. 

5. The processes recommended are not only technically 
but financially feasible and apparently offer to Amer- 
ican power-plant operators the only well-considered 
probability of further large reductions in fuel costs. 

6. The most favorable location for laying down an 
early installation of low-temperature carbonizing equip- 
ment in connection with central power stations is in 
the Middle West. There cheap, low-class, non-coking or 
weakly coking bituminous coals can be converted into 
much-needed oils, rich gas, ammonium sulphate and 
highly beneficiated, pulverized semi-coke more suitable 
for efficient power production than the original coal 
from which it was made. In such a plant, even at pres- 
ent market prices, the sale of primary byproducts would 
probably pay the entire cost of the process, delivering 
to the boiler furnaces for power generation, fuel that 
represents clear profit, hence costing nothing. 

7. In a large, efficiently operated central power sta- 
tion employing competent combustion engineers and 
boiler-room chemists to secure constantly maximum con- 
tinuous operating economies in fuel consumption (of 
which there exist an increasingly large number in the 
United States), there are already available competent 
personnel to manage, supervise and operate the neces- 
sary additional carbonization equipment. 

8. In combined gas and electric properties the opera- 
tion of the byproduct plant in connection with the 
central station would lessen coal storage and unloading 
expense and would afford the gas plant a means of get- 
ting rid of waste products as well as a steady cheap 
supply of enriching gas. 
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Langley Field Research 


on 


High-Speed Oil Engines 


By ROBERTSON MATTHEWS* 


UCH interest has been aroused here and abroad 
over the prospects of the oil engine of the high- 
speed type. The successful production of such 
an engine to turn at 1,200 r.p.m. or higher with a 
weight of under 6 Ib. per brake horsepower will do 
much to increase commercial flying, ete. Even in such 
services as trucks, automobiles and the like, the oil 
engine would possess certain advantages over the 
carburetor engine in smoothness of operation at low 
loads and in a greater efficiency brought about by the 
higher compression pressure possible. 
In taking up the experimental work at Langley Field 
a Liberty airplane-engine cylinder was placed at the 
disposal of the force, together with Liberty running 
parts, with the exception of the piston and crankshaft. 
Unfortunately, the crankshaft has been designed to 
use Liberty-6 brasses, and these were pounded down by 
the high pressures. Harder bearing metal was substi- 
tuted, but at the expense of wear on the journals. A 
piston of aluminum alloy, extending far enough above 
the rings to give nearly an 11.5 volumetric compres- 
sion ratio was substituted for the standard Liberty 
piston, which gave only 5.4 compressions. The three 
'|-in. Liberty rings were retained, and the piston skirt 
lengthened to help balance the extended piston head. 
Since the Liberty wristpin had been retained, the pis- 
ton bosses swaged and cracked under the heavy gas 
pressures. 


THE INJECTION PUMP 


A spring-actuated injection pump was developed, the 
»-in. plunger of which was lapped and used in a lapped 
bushing without packing. The pump’s suction stroke 
took place under the primary pump pressure. A radial 
cam, operating at one end of a rocker arm, compressed 
a heavy coil spring, and when the rocker dropped off a 
step on the cam, the spring pressure drove the injec- 
{ion plunger forward on the discharge stroke. The 
metering was done by changing the position of a posi- 
tive stop, against which the cap over the end of the 
actuating spring came to rest. The plunger had, there- 
fore, almost a hammer-blow start and an abrupt stop. 
lt was found that with sufficient spring load to give 
a hard stop the mechanism could not stand the shock. 
With a less spring compression the plunger velocity 
would slow up toward the end of the stroke. Since 
there can be no discharge till the fuel pressure is built 
up in excess of the spring load on the nozzle, the 
hammer blow at the start is not only unnecessary, but 
introduces design difficulties; but the positive stop at 
he end of the discharge stroke is desirable. 

Since the Liberty uses two spark plugs in each cylin- 
der and the valves are the maximum diameter possible, 
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| THE high-speed oil-engine 

possible? Although the Lang- 
ley Field’s experiments prove that 
it cannot be made of a converted 
vasoline engine, they point the 
way to ultimate success. 











the only location for the fuel-spray nozzle was in one 
of these spark-plug holes. This restricted the diameter 
of nozzle parts; but, on the other hand the body 
could be made relatively light and short compared with 
what is required on oil engines where the nozzle body 
must extend through the thick cast-iron walls and gen- 
erous water-jacket space. 

A bronze gear pump, such as is used on screw-cutting 
machinery, was used as a primary pump to supply the 
injection pump with fuel at around 100 Ib. pressure. 
Ordinary copper tubing was used between the primary 
and the injection pumps. For the high-pressure side 
!-in. steel tubing was first used and later *\-in. tubing 
was tested. It was found that the tubing should be 
reamed before assembly, so that any vibration and 
bending does not throw scale into the fuel. With this 
provision one strainer, between the two pumps, was 
found sufficient. Ordinary \\-in. copper tubing with- 
stood 7,000 Ib. pressure, but vibration caused it to open 
up near the couplings. For the steel tubing, special 
soft-steel compression couplings were used, silver sol- 
dered to the tubing. The method of making the joint 
by compressing against the swayed end of the tube is 
preferable to the soldering and seems to withstand 
vibration better. 


FAULTY COMBUSTION CHAMBER 


The combustion chamber form of this adapted eylin- 
der was unusual in that the cylinder had a considerable 
flare at the top. The required extension to the piston 
head to give about 11 compressions, left almost no 
space between the piston and cylinder heads at top dead 
center, the combustion space consisting in the main, 
of a ring about the top portion of the piston, as indi- 
cated in Fig. 3. The result might be considered as an 
extreme case of the Deutz or Crossley piston design; 
but instead of a knob projecting into the combustion 
chamber the entire piston head, in this case, moves 
in. While this arrangement creates turbulence, at the 
same time it destroys the possibilities of the formation 
of a hot ignition zone. It also segregates the air charge 
into two portions, one a thin sheet across the top of the 
piston head, the other, a thin annulus around it. The 
compressed air was thus crowded up against the water- 
jacket surfaces. To what extent the extremely large 
exposure of piston head neutralized the cooling effect 
of the jacketed surfaces, it is difficult to deduce. 

The spray-nozzle tips used in the initial experiments 
had but a single hole; three diameters were tried, 
namely, 0.012, 0.014 and 0.018 in. These orifices were 
situated at the side of the tip with a few degrees down- 
ward inclination, causing the jet to discharge across 
the top of the piston rather than at it. To accommo- 
date this jet the piston head had to be fluted in the 
form of a half cone having a diameter at the larger 
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end of about two inches. Such a channel gave room for 
the jet to spread out. 

The plain orifices give too much penetration, and as 
a result, the fuel landed on the water-jacketed side of 
the combustion chamber. Evidence of this was shown 
not only by smoke, but also by carbon on the edge of 
the piston. One nozzle tip was tried with two 0.012-in. 
openings, one below the other, but the results were not 
satisfactory. Smoke occurred on all the runs and 
became heavy when the cylinder was yielding not over 
! of its normal output with carbureted gasoline, the 
brake mean effective pressure being around 40 Ib. 
Heavier loads were carried with these nozzles, but only 
under conditions of extreme fuel delivery. 


A DIFFERENT NOZZLE NEEDED 


Since better atomization was clearly necessary, a new 
form of nozzle tip was made. The whirl, or centrif- 
ugal, type would have required more room between the 
orifice and the piston to take full advantage of the jet, 
hence the impact type of tip shown in Fig. 2 was 
designed for this particular cylinder. The short dis- 
tance between the orifice and lip, or impact surface, 
allowed the jet to impact before any dispersion of the 
fluid had occurred, giving the advantage of impact 
under full force of discharge. If the angle of impact 
was made too near the normal, considerable upsplash 
occurred, with fuel re-collecting on the body of the 
nozzle tip. On the other hand, an excessive slant nar- 
rowed the width of the fan-shaped jet and increased 
penetration. Even though the lip at its greatest width 
was not over { in., the jet, when observed in free air 
with the aid of an oscilloscope, showed a dribbling 




















Fig. 1—Liberty cylinder and standard piston 


effect, due to the spread of the fluid on the lip. Whether 
this same spread and dribble occurs when the nozzle 
is surrounded by combustion chamber flame is 
unknown. This lip stood the wear of the jet, but the 
tests were not long enough to prove the commercial 
worth of the design. 

Proposals were made to enlarge the lip sufficiently 
to serve as a hot spot. But when it is recollected that 
there is practically no time for contact and that the 
amount of heat required to vaporize the fuel is out of 


all proportion to the rate at which heat could be sup- 
plied to the lip, it will be understood that the function 
of this lip is one of atomization only. A minimum sur- 
face is desirable, of course, to reduce spread of the 
jet and consequent dribbling. This design is suitable for 
kerosene and light gas oil, but not for heavy gas oil. 
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Fig. 2-——Spray nozzle tip and nozzle tube 


It was found that with the latter fuel an are of carbon 
accumulated at the rear side of the jet and encroached 
on the impact spot. 

In all the subsequent compression ignition operation 
the lip nozzle was used, the orifices going up to 0.026 
in. The engine started more readily when using the 
0.014-in. orifice, although for the attempts at high 
capacity an 0.018-in. orifice, or larger, was better. Had 
a positive discharge, cam-actuated injection pump been 
available, instead of the spring-actuated, a shorter 
interval of discharge could have been obtained with the 
0.014-in. orifice. The close approach of the piston to 
tne cylinder head made it advantageous, when trying 
for engine capacity, to get the more rapid in, ection 
that is possible with the bigger orifices. Three reasons 
can be advanced for this advantage. The lower piston 
position, with a given timing of the pump cam, and 
hence the better combustion chamber form, during 
more of the injection period, gave a freer path for the 
jet. The amount of fuel present before the penetration 
of the piston into the combustion chamber set up con- 
siderable turbulence, and the increase in the time 
available for vaporization before the piston hotwell 
advanced on its expansion stroke gave better combus- 
tion conditions. 


EARLY TIMING USED 


The timing of injection, in terms of crank degrees, 
had to be decidedly early. The beginning of the 
plunger stroke was timed for some runs as much as 
90 deg. before top dead center, but this is not so 
remarkable when it is considered that the revolutions 
per minute was five to eight times that of most com- 
mercial oil engines. In terms of absolute time the 
angle of advance for the injection pump was not great. 
There was found a lag, between the appearance of the 
jet and the start of the plunger stroke of from 12 to 
20 crank travel degrees. For favorable results actual 
injection had to start with the crank angle at 60 deg. 
or more ahead of top center. Since for these locations 
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of the piston the jet could not impinge upon it, the 
same considerations requiring the enlargement of the 
orifice when using a spring-actuated pump, demand 
early injection. 

The life of the pistons was extremely short. At first 
the aluminum-alloy piston heads with the deep flutes 
had metal about |} in. thick. <A rib under this flute, 
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Fig. 3—Model of cylinder showing clearance 


parallel with the wristpin, was tried, and also two ribs, 
one on each side of the flute. Since the use of the lip 
nozzle did not require a deep flute, alloy pistons having 
but a slight depression and five light ribs were next 
tried. This depression was only that due to having 
to have sufficient height to the piston, on each side of 
the spray path, to give the required compression. The 
life of these piston heads was a matter of minutes 
before cracks occurred. The amount of metal put into 
the tops of these heads was less than that of the regu- 
lar Liberty piston, and the addition of ribs did not 
save overheating and failure. 

Cast-iron pistons from the same pattern as the 
shallow-fluted alloy piston with the five ribs, were tried, 
but their excessive weight made speeds higher than 
1.400 r.p.m. unsafe. The center of the heads showed 
brick red when removed after running on moderate 
loads. Zine and lead plugs peened into holes in the 
top, close to the edge, were melted out. A similar plug 
of aluminum peened into a hole at the center of the 
head, also disappeared. 


MAGNESIUM PISTONS GAVE FAIR RESULTS 


Finally, ribless magnesium pistons having heads 
about 0.5 in. thick were tried. The shallow depression 
of former heads was retained, but this did not amount 
to any appreciable irregularity that might become a 
local hot spot. One of these pistons stood short runs 
at 1,800 r.p.m., developing over 90 Ib. brake mean effec- 
tive pressure. A number of runs were made with this 
piston with a lesser m.e.p. without the head failing, 
although it began to show pitting and fine surface 
cracks. 

There is reason to believe maximum pressures of 
over 1,400 Ib. occurred even with this thick head and at 
noderate loadings. With these pressures and the exces- 
ive exposure to hot gases, due to the elongation of the 
piston beyond the rings, this piston, as well as the 
others, had severe punishment. 
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The unfortunate exposure of the piston head robs 
the experiments of what might have been learned 
regarding piston-head temperatures. Nevertheless, the 
problem of excessively high pressures, even with a 
more fitting design, calls for considerable attention in 
future experiments. 

The compression pressure considered desirable was 
525 lb., this being high enough for compression igni- 
tion with gas oil when running, but not for starting 
cold. While a higher compression would have 
improved economy and allowed the clean burning of a 
somewhat heavier fuel than the 34 Bé. used, the 
higher pressure was not considered desirable in view 
of the r.p.m. to be attempted and the possible maximum 
pressures. 

INDICATOR OF NO SERVICE 

The explosive nature of the combustion made the 
taking of indicator diagrams difficult. A Mader micro- 
indicator was installed but was shaken to pieces. The 
only diagrams obtainable with it were those from the 
first explosions when the engine was started by motor- 
ing over with the dynamometer. Once the engine 
picked up its load, the indicator could not stand the 
vibrations. Finally, it was disassembled and so wired 
that the pencil could not jump ahead of the indicator 
piston; the smoked recording glass was also wired fast. 
This converted the instrument into a maximum pres- 
sure indicator. 


Careful scaling of records showed maximum pres- 




















Fig. 4—Device to alter injection timing 


sures at moderate loadings of about 1,600 Ib. Since 
this seemed excessive, a light relief valve was built 
and calibrated for 1,300 lb., but even with light loads 
and the engine accelerating, this relief valve would pop 
continuously. 

The 11 to 1 compression ratio was sufficient to give 
clean burning at 1,700 r.p.m. and 55 b.m.e.p. Light- 
load runs were made with practically smokeless 
exhaust. 
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In the accompanying tabulations the indicated horse- 
power is taken as the sum of the brake horsepower and 
the friction horsepower, which latter was determined 
with the engine still warm from its power run. 

Using gas oil and a lip nozzle with a 0.014-in. orifice, 
the average values obtained with one of the deep-fluted 
aluminum-alloy pistons, having only three {-in. rings, 
running at approximately 1,700 r.p.m. throughout the 
series, were: 


Brake horsepower 18.2 2.3 6.2 3.0 
Brake mean effective pressure 60.0 41.0 20.0 10.0 
Fuel per b.hp.-hour 0.64 0 66 e. 07 1.78 
Fuel per i.hp.-hour 0.42 0 37 0.47 0.44 


The runs varied from five minutes to half an hour, 
a fixed weight of fuel being consumed on each run. 

Using an aluminum-alloy piston having only a slight 
depression in place of the deep flute, but having five 
light ribs in place of one heavy one below the flute, 
gave these average values on gas oil: 


Revolutions per minute 1,725 1,727 
Brake horsepower 16.7 19 3 
Brake mean effective pressure 56 64 5 
Jacket water leaving, deg. I 167 174 
Fuel per b.hp.-hour 0 55 0 ol 


The piston carried a load of 23.4 b.hp. for slightly 
more than three minutes when cracks in the head killed 
the compression. 

One of the cast-iron pistons gave, as an average for 
close to a two-hour run when using the 0.014-in. lip 
nozzle, 60 Ib. m.e.p. at 1,500 r.p.m. 

Using a magnesium piston, a lip nozzle with 0.026-in. 
orifice and gas oil with anti-knock dope, the following 
average values were obtained for short runs: 


Revolutions per minute 1,778 1,730 1,830 
Brake horsepower 22 24.8 23.2 
Brake mean effective pressure 74 83 79 6 
Jacket water leaving, deg. F 135 140 135 
Fuel per b-hp.-hour 0.58 0. 66 0.74 


On a snap run over 28 b.hp., above 90 brake mean 
effective pressure, was held only long enough to obtain 
steady running. 


CYLINDER PRESSURES WERE HIGH 


3esides the evidence already given of high maximum 
pressures, cylinder studs were broken and water-jacket 
seams were opened on several cylinders in the neigh- 
borhood of the combustion chamber. While this is not 
an unknown occurrence with these cylinders during 
carburetor operation, the shortness of the running 
period before this occurred with compression ignition, 
would indicate hard running. That, however, the 
engine would gather speed, for some pump settings, 
would indicate freedom from preignition in the strict 
sense. It is worthy of note that with all the hard usage 
given to Liberty cylinders in these compression igni- 
tion runs, and six or seven were put into service suc- 
cessively because of jacket failures, there was never 
any apparent cylinder and cylinder-head distortion. 
These cylinder walls, though five inches in diameter, 
are less than ! in. thick and the head is less than «; 
in. Patented types of rings were broken, as were also 
the regular Liberty rings, yet none of these cylinders 
had to be discarded because of any scoring from this 
cause. 

A good output per cylinder of a Liberty airplane 
engine when using a carburetor, is 35 b.hp.; 23 b-.hp. 
was obtained from this single cylinder for short, steady 
runs on compression ignition. High maximum pres- 
sures may be said to have killed the continuance of 
this research. When anti-knock dopes were used with 
the gas oil in an effort to get less explosive operation, 
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one dope killed compression ignition entirely; another 
dope made starting more difficult but permitted an 
output of over 23 b.hp. 

[In a second article, to appear in an early issue, an 
account will be given of the two-stroke-cycle experi- 
ment at Langley Field.—Editor. | 





Fractures in Horizontal 
Engine Beds 


By EpWaArpD INGHAM 


HE three principal causes of fractures in the bed- 
plates of horizontal engines are: Unsatisfactory 
design; faulty casting; yielding of the foundations. 

The all-important question of arranging the metal 
in such a way that it is best able to resist the loads 
imposed upon it, does not in many instances receive 
its deserved attention. While an exact determination of 
the stresses is a most difficult matter, and a designer 
must rely to a large extent on experience with other 
designs, nevertheless there are certain fundamental 
rules which, if observed, will reduce the risk of frac- 
ture to the minimum. 

The metal should be disposed as nearly in line with 
the piston rod as possible. It is well known that a part 
is far more liable to fail under a bending load than 
under a purely tensile or compressive load of the same 
magnitude. Hence, when the metal is arranged at a 
considerable distance from the line of centers, sub- 
jecting the bedplates to excessive bending, there is more 
danger of a fracture than there otherwise would be. 

A common fault is to use a higher frame than neces- 
sary, as appears from Fig. 1. If P is the piston load 
and X the distance from the center line of the crank- 
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Fig. 1—High bed imposes bending stresses 


shaft to the neutral axis of the bed section, the bending 
moment is PX, and this moment, and therefore the 
stresses in the frame, are reduced to the minimum by 
keeping the dimension X as small as possible, which is 
brought about by keeping the center line as low as 
practicable. 

Another fault is to have the bedplate between the 
cylinders and the crankshaft bearing too shallow, as in 
Fig. 2. The effect of deepening the section is not only 
to strengthen the bed, but to bring the neutral surface 
of the section nearer to the center line of the piston 
rod and so reduce the bending moment. 

A serious fault in design is the presence of sharp 
internal corners. The particles of metal arrange them- 
selves in the direction in which the heat radiates from 
the cooling surfaces. In such corners there are two 
surfaces at right angles, and when the casting cools, 
the metal is highly stressed and fractures may originate 
at such places. Hence, all sharp internal corners should 
be provided with fillets. The danger of sharp internal 
corners was brought home when the sections of the 
famous Brittania Bridge over the Menai Straits on the 
coast of Wales were being raised. The cylinders of the 
hydraulic presses were made with flat bottoms and failed 
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repeatedly at the corners. Eventually, the bottoms 
were made hemispherical, eliminating all sharp corners, 
and no further failures occurred. 

The desire to save metal and reduce the cost of pro- 
duction is responsible for some weak designs, weak in 
the sense that the thickness of metal is insufficient. 
Since it is not possible to calculate the loads with cer- 
tainty, it is well to put plenty of metal into the design, 
and this is particularly so in the case of engines ex- 
posed to shock, as, for example, rolliag-mill engines. 
One has only to observe the working of an engine with 











a weak bed to realize the severe conditions under which 
the machine works. The whole engine will sometimes 
vibrate and groan like a creature in pain; a machine 
operating under such conditions cannot be expected 
to last. 

The highest skill on the part of the iron founder is 
necessary for the production of a sound casting. Too 
often, beds are designed with objectionable features 
which render the work of casting a most difficult propo- 
sition for the founder, and result in the production of 
a casting possessing serious weaknesses. Cast iron is 
a metal that varies enormously in strength and shrink- 
age properties, and the production of a casting best 
suited for its purpose requires both chemical analysis 
and mechanical testing. 

It is not difficult to realize that unless a long engine 
bed is evenly supported by the foundations, it will be 
subjected to bending stresses which may ultimately 
lead to its failure. Yielding of the foundations is prob- 
ably the most common cause of these fractures. It is 
of fundamental importance that the foundation be set 
on suitable earth or, if such is not available, on piling 
or on a suitable rafting. 

Usually, this matter is given every consideration, 
and more often than not, yielding is due to deteriora- 
tion of the foundations themselves, particularly of the 
jointing material used in connection with brick or 
stone foundations. Lime mortar is unsuitable as a 
jointing material, because it tends to crumble and dis- 
integrate under load. Cement should invariably be used. 

Perhaps the principal cause of the deterioration of 
engine foundations is oil. In one plant a large pair of 
horizontal tandem compound engines were set on ashlar 
blocks jointed by cement. In course of time the founda- 
tions were allowed to get soaked with oil, causing the 
cement to soften and leading to a slight yielding of the 
foundation under the crankshaft end of one of the beds. 
Seme time later the owners installed engines on the old 
foundations. Trouble was experienced from the _ be- 
vinning, and repeated attempts were made to patch 
up the foundations and make the beds more secure. 
The portion of the foundation under the crankshaft 
nd of the right-hand engine main bearing sank enough 
to cause the bed to fracture. 

In all cases where it is suspected that any part of 
the foundation has yielded, leaving the engine more or 
‘ess unsupported, immediate steps should be taken to 
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remedy the defect, either by realigning and grouting 
with cement, or by rebuilding the foundation. It is 
unwise to tighten up the nuts of the holding-down 
bolts until the engine is properly supported, since the 
effect of so doing is to impose bending stresses on the 
bed which may give rise to fracture. 

Every effort should be taken to prevent oil from 
dripping on the foundation. This is particularly im- 
portant if it is of concrete, because the effect of oil 
on this material is to render the concrete so soft that 
it is quite incapable of supporting any load. Undoubt- 
edly the engine should be provided with oil catchers 
or drip-tins at every part where the oil is likely to fall. 

Yielding of the foundations and consequent settle- 
ment of the engine throws undue strain on other parts 
than the bed, and there is no question that hot bear- 
ings, crankshaft fractures, etc., are in many instances 
due to this trouble. It is unfortunate that 
tively few power users ever think of having their 
engines tested for alignment. There is little question 
that if this practice were generally followed from time 
to time, crankshaft and frame fractures would become 
comparatively rare occurrences. 


compara- 





Fused silica (quartz), which has recently been devel- 
oped to a commercial stage, gives promise of extreme 
usefulness in a wide variety of practical applications. 
Similar to glass in appearance, it differs markedly from 
glass in several particulars. The temperature coefli- 
cient being practically nil, it is not appreciably strained 
by unequal heating or cooling. Fused silica does not 
crack when heated red hot and plunged into water. It 
is remarkably transparent, not only to ordinary light, 
but also to the heat rays and ultra-violet rays at the 
two ends of the visible spectrum. A long rod heated 
white hot at one end will remain cool throughout most 
of its length yet burn a hand placed at the other end. 
In the same way ultra-violet light from a mercury- 
vapor lamp will pass through a long rod (curved or 
straight) and produce intense sunburn if it impinges 
on skin at the other end. This ability to conduct light 
and invisible radiation as water is conducted through a 
hose may lead to startling applications as yet unsus- 
pected. Fused quartz will undoubtedly find important 
uses in medicine, optical apparatus, scientific instru- 
ments, etc. In the power-plant field it will probably be 
used for high-tension insulators, thermometers free 
from error due to heating and cooling strains, and for 
other purposes where high transparency or a low coeffi- 
cient of expansion is desirable. 





In discussing coal specifications the Prime Movers 
Committee of the N.E.L.A. states that ash content 
obviously affects the B.t.u. value in direct proportion, 
but in addition there is usually a falling off in effi- 
ciency as the ash content increases. Stated in another 
way, even if one assumes that coals of different per- 
centages of ash can all be burned so that the refuse 
analyzes 20 per cent combustible, the coal of highest 
ash content will show the greatest loss to the ashpit 
and, other things being equal, the lowest efficiency. 
The actual value of the coal delivered in the bunkers 
is therefore adversely affected as the ash increases, due 
both to the falling off in B.t.u. value and in efficiency. 
The high cost of refuse disposal is in some cases an 
additional and important reason for avoiding coals of 
high ash content. 











690 POWER Vol. 62, No. 18 


One Kind of Electrician 
By N. L. REA* 


OW and ther new problems come up to break the 
x even tenor of work. Some of these are amusing 
and one of the funny ones may be of interest. Two 
75-kva. 2.300-volt generators with direct-connected 
exciters were sold to a customer in the mountains of 
South America. The order specified that the machines 
must be in pieces of 150 Ib. or less for mule-back trans- 
portation. Step-down transformer, street lights and 
house-wiring supplies were included in the order. The 
customer was asked if we should furnish a man to 
assemble and erect. “No, thank you! We have an 
electrician of the highest character and ability and 
do not consider it at all necessary to have outside 
assistance.” So we sat tight and wondered if the job 
would go through or fall by the wayside. 

Six months later a letter was received that read 
about as follows: “Referring to the generators that 
we recently purchased from you. The first machine 
has been most carefully assembled and although we 
have tested it in accordance with all known electrical 
laws and with instruments, we can find no trace of 
residual magnetism. No, not even enough to attract 
a sewing-machine needle. We conclude, therefore, that 
the residual magnetism was left out at the factory. 
Will you please advise what you will do about it.” 


FORM-WOUND COILS A PUZZLE 


This seemed too difficult a problem for correspond- 
ence and an erecting engineer was started on the first 
boat. He found many interesting things. The elec- 
trician was a native of India who had operated a 
single-phase revolving armature generator and had done 
some simple house wiring in days gone by. This Hindu 
had made a fine mechanical job of the core and of the 
lineup, but had tried many weird and astonishing 
things. Form wound coils were beyond him. One coil 
went in right side up, the next one happened to be 
picked up the other side up and its curves reversed by 
a block and hammer. Persistent hammering got the 
coils in all the slots, the wedges in and clearance left 
for the revolving field. The coil terminals were 
bunched together, all the leads that would twist 
together grouped and another group made. No pole 
leads were used and the winding was not connected to 
the terminal board. More than two wires were out- 
side their ken, so two of the terminals were fastened 
to one lead and the third used for the other side of 
a single-phase distribution. 

“The oil switch was some curious sort of a trap 
that must have gotten mixed with this shipment.” 
“Possibly time would tell what it was for,” so it was 
set in the corner for future study and a snap switch 
from the house-wiring supplies used as a line switch. 

The house wiring was well done, but the distributing 
transformer “caused them furiously to think” and the 
problem was solved as follows. 

“The most powerful side of the transformer should 
be connected to the line. The winding with the largest 
wire must be the most powerful,” so the 110-volt sec- 
ondary was tied to the line and the 2,300-volt primary 
connected to the house wiring. Here was the making 
of a real time, but the old proverb, “A fool for luck,” 
saved the day when the exciter was assembled. <A 


‘Contract Service Department, General Electric Company. 











piece of wire was connected to one side of each 
exciter field coil, the wire bent half around the pole, 
skinned for a short distance, doubled back on itself 
and the bight thus formed fastened in the terminal, 
the free ends of the wires then brought to a brush 
stud—any brush stud, for what difference could that 
make? 

When the generator was started, they noticed the 
careless omission of the residual and this was the rea- 
son they couldn’t get the lights to burn. 

As luck would have it, the work on the second 
machine was held up pending the arrival of the man 
from the factory and the armature coils for the second 
machine were used in the first machine, and new coils 
ordered to replace those damaged by the winding 
methods. 

The wiring, transformer connections and odds and 
ends were straightened up and arrangements made 
for a “grand opening.” This was in the evening and 
all the world and his wife were there. About the time 
the generator was up to voltage and the lights turned 
on, someone asked the erector for a pail of water; he 
was told to take a fire pail from one of the racks. 

A moment or two later the erector tumbled to what 
was going on. The Padre was about to exorcise the 
Devil from the equipment and had blessed the contents 
of the fire pail and was about to put it over the 
generator. 

This problem required quick thinking and prompt, 
tactful action. The erector humbly begged the Padre’s 
pardon and asked permission to make a _ suggestion. 
“Of course you know much more about driving out 
the Devil than I do, but from my long experience with 
machines I perhaps know better where the Devil is 
located. In this case there are two Devils, a very 
large one and a small one. The big one is in the wheel 
case here. You can hear him (the roar of the impulse 
wheel) and this machine makes the other one go. A 
drop or two of Holy Water and the correct sign will 
be ample for the little Devil in the generator, but the 
big one in the wheel needs a whole pailful.” This 
reasoning appealed to the Padre, and the celebration 
went through without casualties. 








The air lift operates on the principle that a column 
of dense liquid will support a higher column of less 
dense liquid. The water in the well surrounding the 
delivery tube forms the dense column, while the water 
in the tube, full of air bubbles, is the light column. 
which necessarily rises above the level of water in the 
well. To work properly, the delivery pipe must evidently 
be deeply submerged. 





If the liquid that is measured by a venturi meter 
contains scale-forming material, it is possible for a 
quantity of scale to form within the neck of the 
venturi tube and materially increase the velocity of the 
liquid through the neck and thus give a correspond- 
ingly high reading. Therefore, tubes of meters of this 
class should be inspected occasionally. 





The atomic weights of carbon and oxygen are 12 
and 16 respectively. Therefore when carbon burns to 
form carbon dioxide (CO,), 12 parts of carbon combine 
with 32 parts of oxygen by weight, or taking the pound 
as the unit, 1 lb. of carbon requires 2% lb. of oxygen fo 
combustion. 


— ‘> 
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Boiler Inspection Legislation 


OST states have some kind of a provision for the 
i inspection of buildings, factories, hotels, ele- 
yators, ete. 

Some states have made it a part of the business of 
the Department of Safety, the Factory Inspection 
Department or some other existing or newly created 
bureau to see to i+ that none but safe boilers are 
installed in factories, hotels, department _ stores, 
theaters, etc., and that those installed are maintained 
in a safe condition and properly operated. 

In all twenty-one of the forty-eight states of the 
Unicu have made such provision. What is stopping the 
rest? 

The adoption of such legislation seems to have come 
to a stop. Is it necessary that there should be another 
Brockton disaster to arouse the public to its necessity? 


A Nickel a Throw 


OAL scoops vary in size, men in brawn, and coal 

in cost, but five cents is probably not far from the 
average value of a scoop of coal. Watch the fireman 
yank open the furnace door and heave in the plant’s 
money—five cents, ten, fifteen, twenty, twenty-five, 
thirty! Slamming the door, he lights his pipe and rests 
for a minute or two. Then out swings the next door, 
and in goes the money—thirty-five, forty, forty-five, 
fifty, fifty-five, sixtvy—and so it goes from morning 
until night, and frequently all night as well. 

Many hand-fired plants could save one shovelful out 
of five. Most of them could save at least one out of 
ten by the application of reasonable intelligence to 
firing and furnace maintenance. Why not tack up a 
sign like this in the boiler room: 

“Each scoop of coal is worth a nickel! 
Watch your fires! Save the nickels!” 


A New Stimulus 
To Waste Prevention 
FEW days ago there was signed at Locarno, 
Switzerland, a treaty that will, in all probability, 
stand as one of the landmarks of history. Apparently 
the old lineup—the allies versus the central powers— 
has been shattered by this compact in which France 
and Germany guarantee a fifty-mile demilitarized zone 
along the Rhine, the violator of which must face the 
combined forees of England, Italy and the threatened 
nation (France or Germany) as the case may be. 
This laying aside of wartime animosities signifies 
more than a desire for peace for its own sake. Wisdom 
orn of necessity will make of Europe a formidable 
‘ival in World trade. 
To meet this competition America must wage cease- 
‘ess War on waste in production and distribution. In 
his legitimate conflict the conservation of fuel, labor 











and capital in power and heat production must play an 
important part. This in turn requires the conservation 
of the fruits of study and experience. The bits of 
worth-while information on best practice must be 
gathered up piece by piece in the four corners of indus- 
trial America and made available to all who can use 
them. Thus only can the whole country move forward 
most rapidly and with the least waste effort. In this 
collection and dissemination of useful information the 
industrial press must play a leading part, backed up by 
the willing co-operation of the men who do things worth 
while in industry. 


Oil and Water 


O'. and water will not mix; oil, being lighter, rises 
to the top—if it has time. Water should never be 
allowed to mix with lubricating oil, but usually this 
desirable condition cannot be realized with steam-driven 
machines; oil and water are lashed into an emulsion, 
and the time available is frequently insufficient for 
separation. Cure must remedy the failure of preven- 
tion. The separation of water from oil is absolutely 
essential to good lubrication. An emulsion of oil and 
water is not a good enough lubricant for high-speed 
bearings, and it is exceptionally bad for gears. 

The attitude of too many ignorant operators is 
exemplified by the man who, when criticized for the con- 
dition of his oil, said that he had discontinued regular 
cperation of his oil purifying plant because he never 
got anything out of the oil but water. 

It is often stated that it is in the boiler room that 
the operator may make savings, while in the engine or 
turbine room, there is little that he can do to affect 
conditions. This little, however, is important. He can 
maintain a supply of oil always clean and free from 
water, and thereby reduce the cost of new oil, often to 
an astonishing extent, and, what is much more impor- 
tant, reduce depreciation and remove a prolific source 
of service interruptions. 


Why Lose the Waste Heat? 


T IS a most difficult matter to explain the unwilling- 

ness of oil-engine plant managements to recover the 
heat going to waste in the cooling water. Of the over 
two million horsepower of such engines installed in this 
country, it is doubtful if waste-heat recoverers are 
applied to twenty thousand horsepower. 

The engine consumes a large amount of air which 
usually is drawn directly from the engine room. This 
causes the plant to be cold in winter, for the radiation 
from the engine is small. To make the place livable, 
frequently a small heating boiler is connected to radia- 
tion coils or a stove used. At the same time the warm 
jacket water is being put over a cooling tower and the 
exhaust gases are allowed to carry their heat content 
into the outer air. Waste-heat boilers are inexpensive 
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affairs, and certainly it would be profitable to heat the 
plant through this means. 

In industrial establishments hot water is usually 
needed for washing purposes, but in almost every 
instance the boiler used for heating is called upon to 
supply this warm water. Even though the oil engine 
be too small to heat the building, it would supply suffi- 
cient wash water from the jackets and the investment 
for piping and storage tank would be small. 

The recovery of the exhaust heat calls for a somewhat 
greater investment, but in most instances is fully justi- 
fied. It is difficult to understand the complacency of 
engineers in allowing such easy recoverable heat to be 
wasted. Probably it is because they have not been made 
to realize the economic value of an effort to recover 
escaping heat units. 


Removing the Barriers to Progress 


EVELOPMENT in the arts is carried forward for 

a certain period when certain barriers arise that 
must be removed before further progress can be accom- 
plished. Adoption of the alternating-current system 
removed the voltage limitations of the direct-current 
system, and the transformer made possible long-distance 
transmission and distribution of power electrically. 
About twenty-five years ago the limit in size of alter- 
nating-current generators was being approached, when 
the adoption of the steam turbine as a prime mover 
resulted in placing the limit so far in the future that 
it has not been reached yet. However, limits in strength 
of materials, ventilation, transportation and shop facili- 
ties promise a serious handicap to further increase in 
size if some improvement in design or operation does 
not make possible materially increasing the output for 
a given weight. 

One of the limiting factors in an electrical machine 
is the heating of the windings. The more readily the 
heat can be removed from the windings and other parts 
of the machine the greater the load that may be carried. 
In turbo-alternators air is the medium used in the 
present systems of forced ventilation, and its ability as 
a cooling medium is one of the factors that promise to 
limit the size of these machines. Experiments with 
hydrogen as a cooling medium give promise of extending 
the limits in capacity with present designs. The use of 
this gas as a cooling medium was suggested about ten 
years ago, but could not be utilized until the development 
ot the closed system of ventilation. What at first 
appeared to be the most serious objection to using 
hydrogen; namely, the danger of explosions has been 
found by experiments to be less serious than at first 
anticipated. Investigations have shown that s long as 
the amount of air infiltration is less than thirty-five per 
cent there is no danger of explosion. Several devices 
are available that may be used to detect a change in the 
mixture and give an alarm long before an explosive 
combination is reached. 

Two of the benefits to be gained by using hydrogen 
for the cooling instead of air in turbo-alternators are, a 
gain in capacity of about thirty-three per cent and a 
one per cent improvement in efficiency. The gain in 
capacity means that machines of one-third greater out- 
put than under the present limitations of design can be 
constructed. Figuring at three-quarters of a cent per 
kilowatt-hour at the switchboard, one per cent increase 
in efficiency on a fifty-thousand-kilowatt machine oper- 
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ating at fifty per cent load factor is worth about 
fifteen thousand dollars a year, and on the one-hundred- 
thousand-kilowatt unit, the no distant future promises 
one per cent gain in efficiency, which would be double 
this amount. 

Adding to this the reduction in costs for land, build- 
ings and machines for a given capacity, as well as other 
advantages to be gained by using hydrogen as a cooling 
medium, gives promise of removing another barrier in 
the development of electric-generating equipment. 
Although all the problems in its use have probably not 
been solved, reports indicate that developments in this 
direction have progressed so far that machines using 
the new cooling medium will be built in the early future. 


The Powdered-Coal Engine 


ROM the issuing of the original patents on the 

high-compression oil engine the idea of making use 
of pulverized coal as fuel for internal-combustion 
engines has appealed to many inventors. Even Dr. 
Diesel was attracted by the idea, so it is not surpris- 
ing to learn that one large manufacturer has con- 
structed an engine to use powdered coal. Although the 
Low engine, using coke, ran satisfactory tests in Eng- 
land several years ago, this did not introduce the fuel 
into the cylinder, but burned gas developed in the 
producer forming part of the head. The present experi- 
ments are with an engine in which the coal dust enters 
the cylinder. Just what success is being obtained is 
unknown outside the test room, but it would be interest- 
ing to learn how the obvious difficulties are being 
surmounted. 

In an oil engine a small amount of ash present in 
the fuel oil often works havoc with the wearing sur- 
faces. The much greater ash percentage in the best 
of coals would, under normal conditions, destroy the 
cylinder in a few hours’ time. Before the coal-fired 
engine can be a commercial success, some method must 
be discovered by which the ash can be eliminated prior 
to the introduction into the working cylinder. 

A flotation process might serve to separate the ash 
and combustible, but this would necessitate the after 
removal of the flotation medium; this does not seem an 
impossibility. The simple way to circumvent the ash 
question is to make use of a cylinder that would not be 
affected by ash. This calls for the discarding of the 
piston-type of engine and the substitution of an explo- 
sive chamber as in the Humphrey pump. 

In certain tests with the Humphrey combination of 
hydraulic pump and internal-combustion engine, using 
oil as fuel, it was found that the water in the combus- 
tion chamber chilled the compression air to a point 
where auto-ignition was impossible. Conditions would 
not be the same when using coal dust, as the ash would 
settle on the surface of the water and form more or 
less of a non-conducting screen between the water and 
air charge. Inasmuch as the Humphrey pump can be 
built in large capacities, it apparently promises possi- 
bilities as a pulverized-coal engine. 

The atomization of the coal dust should offer no 
unsurmountable obstacles, for fine atomization is not 
necessary even in the oil engine, as long as the time 
element is satisfactory. The production of a suitable 
unit would go far toward the solving of the mouth-of- 
mine power problem, for the amount of makeup water 


would not exceed the capacity of almost any mountain 
stream. 
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Practical Ideas from Practical Men 





ITH a view to stimulating engineers into the habit of 

recording for the benefit of brother engineers, unusual 
occurrences, how these were met and other practical ex- 
pedients adopted in the operation of their plants, Power 
has decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. This is in editions to 
payment for the contribution at space rates. The winners 
for September will be announced next month. 














How Trouble from Gage-Glass Breaking ns but We Raley evereenne om trouble by pened 
voring the new liners | in. larger, back the distance 
Was Overcome from the end of the piston stroke to the end of the 
The equipment in our plant includes two 15-ton liner. This counterbore permits us to slip in larger 
ammonia compressors and a receiving drum fitted with size packing rings, as the liners wear. In our case we 
a 24-in. gage glass. Until recently we had trouble from use the medium-hard hydraulic solid rings and have 
the glass breaking in the lower fitting when tightening them made up in five sizes, advancing in thirty-seconds 
up the packing nut. The nut on the lower fitting was of an inch. This has increased the life of the liners 
about four times. It requires but little time to repack 
the pump, while it takes several hours to put in a new 
liner, not to mention the expense of the liners. 
Desdemona, Tex. C. E. Love. 





Putting Flooded Motors into 


Service Quickly 





We are all looking for short cuts and easier ways 
to get work done. This is especially true when ma- 
chines are out of service, so it is a duty to pass on new 
schemes. 

A pair of high-voltage motors were accidentally 
flooded with water that came several inches over the 

















Cutting sleeve off the lower packing nut stopped 
gage-qlass breaking 

extended to form a sleeve about 3 in. in length, as 
shown in the illustration. The threading in the nut 
was not concentric with the hole in the sleeve, and the 
nut could not be tightened without risk of breaking 
the glass. The only way we could use the glass was by 
changing the packing every now and then. 

The glass began leaking some time ago, so I decided, 
before tightening up the nut, to separate the sleeve 
from it. I removed the glass and cut the sleeve off 
with a hacksaw, being careful not to damage the inner 
shoulder. I then cleaned the glass, oiled the packing 
und placed the sleeve on top of the nut. We can now 
tighten the nut without fear of breaking the glass. 
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Pana, Ill. J. H. GILMAN. : a — 
= “Electr IC any! 
= heater jis 
Counterboring Ends of Pump Liners ae iene ee 
Greatly Increases Length of Service 
If you have ever pumped casing-head gasoline, with Fan blows heated air through motor windings 


= 


gravity of from 75 up, you know something of the 

ouble in keeping pump liners and packing rings in lower coils. The trouble man was on the job before 
ape. the water was all out of the motor room and took stock 
We have a pump that has been used for pumping of local resources. Several fans and bathroom heaters 
isoline on twenty-four-hour service, for more than were located and put to work at once. In fact the dry- 
ur vears. At first we had to renew the liners fre- ing was started before the water was all pumped out. 
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Two of the heaters were placed in each side of the 
frame, as shown in the figure, and the fans placed so 
they would drive air across the heaters and down under 
the laminations. The streams of air from the two sets 
of fans met midway under the center of the armature 
and came up through the air ducts and around and 
through the ends of the windings. This warm air 
dried the coils and also the bottom field coils. The 
resistance to ground jumped from 200,000 ohms to 40 
megohms over night, and the machines were placed 
in service. N. L. REA, 

Schenectady, N. Y. General Electric Co. 


Roller Supports Facilitate Construction 
of Pipe Line 


Some time ago it was decided to lay on the surface of 
the ground at our mine an 8-in. pipe line to carry com- 
pressed air from one shaft to another. The lengths of 
pipe were connected up with couplings, and the total 
length of the line was approximately 3,000 feet. 

Our usual method of doing this work was to support 
each length of pipe on two heavy wood planks blocked 
up to the proper height and having a }x3-in. strip of 
iron laid on them to reduce the friction. Then by turn- 
ing the length of pipe with the tongs and holding bars 
against it to keep it in place, the connections would be 
made. With this method of doing the work the pipe 
would tend to get out of alignment with the line that 
it was to be connected with, making it difficult to get 
the pipe thread to take hold. 

To obviate the difficulty of keeping the pipe in align- 
ment, we made two sets of rollers as shown in the illus- 
tration. A set is placed at each end of the length of 

















Model of rollers used to support lengths of pipe when 
connecting to line 


pipe that is about to be connected and raised or lowered 
as may be necessary. The pipe now has no tendency to 
get out of alignment, and the friction is greatly reduced 
when tightening up the pipe. 

The model shown herewith is one-sixth of the full- 
sized roller, which is suitable for handling pipe from 
6 to 12 in. in diameter. THOMAS PASCOE. 
Norway, Mich. 
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Securing the Engine on the Foundation 
by the Use of Extension Nuts 


Upon taking charge of a certain power plant some 
years ago, I was surprised to find some of the engines 
running with several of the anchor bolts broken off 
about flush with the top of the holes in the bedplate. 
One engine in particular, running at 250 r.p.m., driving 
an alternator, had only one bolt left unbroken on the 
cylinder end of the horizontal bedplate. 

This engine was required on the line twenty-four 
hours a day for the winter months and was apparently 
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Figs. 1 to 3—Recess in bedplate with type of hollow 
mill and extension nut used 


held in place only by virtue of the 8-in. steam pipe, 
for with every sudden increase in the load, it would 
badly rock on its foundation. 

An examination was first made of the broken bolts 
to see if repairs were possible without taking the 
engine off the line. By cleaning the grout away from 
the top of the bolts with a hacksaw blade, it was found 
that three out of the four broken ones had still from 
1 to 14 in. of thread left, the fourth having only & in. 
of thread. It was then decided to bore out the holes 
in the bedplate as in Fig. 1, and make special extension 
sleeve nuts to use on the broken bolts. 

The hollow end-mill, shown in Fig. 3, was made up 
at once in the machine shop out of annealed tool steel. 
A No. 4 Morse taper shank was turned on the end to 
fit the air drill. We did not wait to cut flutes in the 
body of the mill for the borings, but used the air hose 
periodically to blow the hole clean. 

The boring rig was set up first on the bolt needed 
most on the end of the bedplate, and the recess shown 
at X, Fig. 1, bored out in an hour. The special nut. 
Fig. 2, was then screwed on, there being zw in. clear- 
ance left between the diameter of the sleeve and the 
hole. 

The result of this end bolt being back on the jol 
again was at once apparent in the running of th: 
engine, and no time was lost in making similar repairs= 
to the other broken bolts. Four years later this engin: 
was still fast on its foundation with the special nut 
in use. 
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After a little investigation I came to the conclusion 
that the breakage of the bolts was due to the following 


reasons: 

Either the first one to break had been tightened up 
sufficiently to start a fracture at the bottom of the 
thread or else had been screwed up so much harder than 
the adjacent ones that it took practically all the stress 
on that end of the engine bed up to the time of its 
breakage; after that the others would go in turn owing 
to the increased stress put on them. 

An examination with a good glass of the fractured 
ends of the bolts on this particular engine showed no 
flaws in the steel except an apparent crack on one side 
of the bolt, which I found by inquiry to have been the 
first one to let go. On some of the other engines a 
poor grade of iron had been used for the bolts, and 
several of the nuts, although faced and nicely finished, 
did not come down fairly on the bedplate, and the latter 
had to be chipped and filed before the nuts could be 
given a proper bearing. J. A, CARRUTHERS. 

Lethbridge, Alberta, Canada. 


Controlling Exhaust and Live Steam 
to Heater 


A few years ago I was employed in a plant that used 
a large amount of hot water, exhaust steam being used 
to heat it and for other process work. We had only one 
800-gal. storage tank and a heater with a circulating 
pump. There were several tubs that held about 1,000 
gal. each, so the storage tank was much too small, for 
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Arrangement of live and exhaust steam lines equipped 
with control valves 


when filling a tub the tank ‘was soon emptied of hot 
water. The heater did not have sufficient capacity to 
heat the water with exhaust steam, if large quantities 
of hot water were being used. Then frequently a partial 
vacuum would form in the heater, causing some of the 
exhaust steam going to process to be drawn into the 
heater, thus seriously curtailing the process work. 
The company did not see its way clear to buying 
large storage tank, so we had to do the best we could 
ith what we had. First, we piped a line from the 
eam main to the heater and put in a reducing valve 
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set to close at slightly less than what the back-pressure 
valve on the engine opened at. Then, when drawing 
off the water, the pressure would drop and the valve 
would admit live steam to the heater. This helped con- 
siderable and gave sufficient hot ‘water, but still robbed 
the process of steam, and the call on the boiler for 
steam was excessive. As we had a couple of old ther- 
mostatic control valves on hand, we put one in the live 
steam line on the low-pressure side of the reducing 
valve. This valve was set to close when the water 
reached 145 deg. and would open and admit live steam 
at reduced pressure when the temperature dropped to 
140 deg. As it was not necessary that the temperature 
of water go above 180 deg., we fitted up the other 
thermostatic valve to shut off the exhaust steam when 
the temperature of the water reached this point. 

This arrangement greatly improved our operating 
conditions and made a considerable reduction in the 
fuel bill. G. M. PHINNEY. 

Needham Heights, Mass. 


Partial Vacuum in Heater Caused 
Pump to Pound 


We recently experienced some trouble with our feed- 
water system which could so readily occur in any plant 
with similar equipment that I believe the subject will 
be of general interest to Power readers. 

Our three engines, one 500-hp. Corliss and two 100- 
hp. high-speed slide-valve engines, exhaust into a com- 
mon header, which in turn terminates in an open 
feed-water heater of the “straight through’. type. 
Process steam is also drawn from this exhaust header 
for various drying and heating purposes. The 5-in. 
line to the beater room, from which branches are run 
to the stock heaters, is fitted with a back-pressure valve 
to prevent the drawing of too much steam from the 
header. Feed water is pumped to the boilers from the 
heater with a motor-driven triplex pump. 

Receiving a “hurry up” call from the boiler-room fore- 
man one morning recently, I hastened out to find this 
pump pounding so badly that it had to be shut down. 
After standing a few minutes, it was again started 
and ran for some time before the pounding recurred. 
I noticed that as soon as the pounding began, the water 
in the heater gage glass rose and fell regularly, also 
that the float valve admitting the makeup water opened 
and closed. Holding the float valve closed stopped the 
pound after a few minutes, but when opened again the 
trouble was re-established. I then came to the follow- 
ing conclusions: 

For some reason the quantity of steam entering the 
heater would decrease sharply, leaving the storage 
space full of water at about 212 deg. F. The cold 
makeup water would then condense whatever steam 
there was fn the heater, creating a partial vacuum, 
which fended to draw the water in the suction line 
away from the pump or cause it to flash into steam. 

This gave an intermittent flow to the pump, causing 
it to pound. Upon inspecting all the branch feeders 
from the exhaust line, I found the beater room back- 
pressure valve wide open. Closing this valve some- 
what, stopped the trouble. 

Apparently, the steam entered the heater in slugs, 
as there appeared to be a rather slow periodic rise and 
fall in the water level in the heater, with a correspond- 
ing opening and closing of the float valve. 

Little Falls, N. Y. ROBERT N. OTTMAN. 
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Quick Repair of an Eight-Inch 
Steam Main 


In reading the article entitled “Quick Repair of an 
Fight-Inch Steam Main,” in the Aug. 25 issue, I 
wondered why the author did not go one step farther 
in eliminating joints by cutting out completely the 
section of pipe about 3 or 4 ft. long containing the 
flanged joint and welding in with the oxyacetylene torch 
a piece of straight pipe, in the same*’manner as he 
made the one welded connection. 

We have done this in a couple of cases in our plant 
recently with satisfactory results. It not only elimi- 
nates the ever-present source of leaks in the threaded 
joint and gasket, but also makes a much neater-looking 
job when covered. CHARLES C. Coss, JR. 

Kewanee, III. 

' 


Balancing a High-Speed Fan 


For drawing the hot gases from the furnace through 
a revolving drier, a belt-driven fan was erected on the 
steelwork of the second floor of our plant. 

When the fan was brought up to speed for the first 
time, it vibrated badly, a condition not helped by the 
nature of its foundation. It was decided that some- 
thing better than a static balance was needed, consid- 
ering the high speed at which it had to run. 

The “cut and try” method of giving the fan a run- 
ning balance was agreed upon. Each of the fan blades 
was numbered and two !-in. diameter holes were drilled 
near the top of each fan blade, for attaching the bal- 
ancing weights. 

The weights consisted of strips of steel plate about 
3 in. wide and about 9 in. long and from -:: to ‘ in. in 
thickness. The plates were drilled to match the holes 
in the tips of the fan blades. We began by bolting 
a plate \s in. thick to the No. 1 blade, then the fan was 
brought up to speed and the amount of the vibration 
noted. The same was done for the other three blades. 

Having found the blade that needed the additional 
weight to improve the balance, more and less weight 
was added to it until the least vibration was noted. 
Then a single plate of the same weight. width and 
length as the balance test weights was riveted on the 
blade. Sometimes it is necessary to attach the balanc- 
ing weights to two adjacent blades to get the best 
results. E. J. JORDAN. 

Long Beach, Calif. 


Scientific Engine Selection 


In the Sept. 22 issue Egbert Douglas contributes 
an interesting and instructive article on scientific 
engine selection. However, he has not carried his 
calculations far enough. He arrives at the conclusion 
that a motor-driven air compressor will deliver 0.599 
air horsepower for each indicated horsepower at the 
main steam-engine cylinder, and that a steam-driven 





air compressor will deliver 0.85 hp. for each indicated 
horsepower at the steam cylinder. In other words, 
with a motor-driven compressor, 1 hp. at the air end 
requires 1.67 i.hp. on the prime mover, and with a 
steam-driven compressor, 1 hp. at the air end requires 
1.176 ihp. in the steam end. 

This is all right as far as it goes, but if we assume 
the prime mover to be a non-condensing unaflow engine 
having a steam rate of 20 lb. of steam per indicated 
horsepower and the compressor to have a steam rate of 
40 lb. per indicated horsepower, which would not be at 
all unusual, we find that for the motor-driven com- 
pressor, one air horsepower requires 33 Ib. of steam 
per hour and for the steam compressor one air horse- 
power requires 47 lb. per hour. 

If we assume the prime mover to be a condensing 
unaflow steam engine having a steam rate of 15 Ib. 
per indicated horsepower-hour, the motor compressor 
would require only 25 lb. of steam per air horsepower 
as against 47 lb. for the steam compressor. 

This same line of reasoning can be applied to any 
of the plant auxiliaries, such as boiler-feed pumps, 
blowers, etc. Of course, if the exhaust steam from 
steam-operated auxiliaries can all be used, the situation 
is entirely different. 

The point that I wanted to bring out was that in 
making comparisons such as Mr. Douglas makes, we 
should take into consideration the steam rates of the 
prime movers and the proposed steam-operated aux- 
iliaries before arriving at definite conclusions. 

St. Paul, Minn. C. J. SNow. 


Auxiliary Exhaust Valves on Unaflow 
Engines 

In Robert Cramer’s discussion on “Unaflow vs. Com- 
pound Duoflow Engines,” some months ago,* he makes 
the deduction that, while the unaflow engine shows better 
economy than a compound Corliss engine under the 
usual range of loads, it is not so economical as the 
compound engine for the particular load for which the 
compound engine was designed, usually around full load. 

This statement may be true if the comparison is made 
between the economy of a properly designed compound 
engine having valves that will not become leaky owing 
to wear. and that of an improperly designed unaflow 
engine; but the statement, I believe, does not hold true 
if the comparison is made with a properly designed 
unaflow having auxiliary exhaust valves properly situ- 
ated, which do not leak. 

The curve reproduced in Fig. 1 shows the results of 
a witnessed test on a 21x24-in. Universal unaflow engine 
supplied with saturated steam at 1553 lb. pressure and 
exhausting to atmosphere. The accuracy of this test 
can be substantiated by affidavits of those conducting it. 
This engine was of standard design throughout, and its 
performance has been duplicated by other engines of 
the same kind. 


See page 265, Feb. 17, 1925, issue 
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I have never seen a report of a carefully conducted 


test on a compound engine that showed as good results 
at the best load point as this engine showed at all loads 
from one-half to full. By “carefully conducted tests” I 
mean where a surface condenser was used to condense 
the exhaust steam at atmospheric pressure, which 
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Fig. 1—Curve showing steam rate of unaflow engine 
at different loads 


method of testing is naturally more accurate than where 
the water is weighed before being fed to the boiler. 

Another point that should be considered is the poorer 
mechanical efficiency of a cross-compound engine having 
eight valves operating under unbalanced conditions; 
and, in the case of the releasing-gear type, having also 
four dashpots, as compared with a single-cylinder una- 
flow engine with nearly balanced poppet valves. 

Mr. Cramer recites the well-known reason why una- 
flow engine builders are adopting auxiliary exhaust 
valves for non-condensing operation, namely, to reduce 
the loss occasioned by the necessarily large clearances 
which must be employed in non-condensing unaflow 
engines having no auxiliary exhaust valves. He pro- 
phesies that the adoption of auxiliary exhaust valves 
will probably become universal. 

The auxiliary exhaust valves must be located either at 
the end of the working cylinder or at some distance 
therefrom, but the end location is not logical from the 
viewpoint of engine economy for the reason, as shown in 
an article by the writer in Power for Aug. 29, 1922, that 
from one-quarter to full load an average of 67 per cent 
of the exhaust steam issues from the end ports, which 
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Fig. 2—General. arrangement of double-seated poppet 
valve 


‘team of course cools the steam-heated heads and that 
part of the cylinder barrel that has the highest temper- 
ature, making the engine more counterflow than unaflow. 
Another reason for not placing the auxiliary exhaust 
alves at the end of the stroke is because the entire 
urface area of the inside of this valve comes in direct 
ontact with the hot admission steam and, owing to the 


hin section of the walls of this valve and their contact 


vith the exhaust cage and other exhaust parts, the 
eat conductivity will be high. One of the most im- 
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portant considerations in maintaining the unaflow eco- 
nomy is to have the incoming steam impinge only on 
walls that are heated by jacket steam, thus eliminating 
initial condensation. 


If a solid double-seated poppet valve will leak with 


varying steam temperatures when used as an admission 


valve, the same type of valve when used in the exhaust 
will be even more susceptible to leakage because it 
never can be ground tight for any certain temperature 
or pressure condition. Referring to Fig. 2, illustrating 


n double-seat auxiliary exhaust poppet valve placed at 


the end of a unaflow cylinder, it will be seen that the 
bridges A connecting the upper and lower seats in the 
valve cage, are subjected only to the exhaust tempera- 
ture, which, in the auxiliary port of a unaflow engine, 
has practically no temperature or pressure change. The 
interior of the valve itself, B, however, is subjected to 
the greatest temperature changes obtaining in the en- 
gine. One instant it is heated by the boiler steam 
during the period of admission; the next instant it is 
cooled by the exhaust steam that is being swept 
through it. 

The two seats on the valve itself and the two corre- 
sponding seats on the cage must be in actual contact 


fi >)—— 
al 












x { 
‘ | 

















Fig. 3—Double-seated exhaust poppet valve placed 
between central exhaust ports and end of cylinder 


with each other in order to be steamtight, and such a 
valve can never be ground steamtight for these con- 
stantly changing conditions that influence the expan- 
sion and contraction of the valve itself, because these 
conditions cannot be duplicated at the time of grinding. 
If the valve is ground to the cage cold, the operating 
conditions have not been duplicated in the grinding 
and the valve will leak. The same is true if both are 
ground hot. It needs no explanation to show that it 
would be impossible to grind the valve tight with such 
continuously changing temperatures while the cage con- 
taining the seats had a constant temperature. 

Leakage would result from the adoption of solid 
double-seated poppet exhaust valves, even though placed 
in the cylinder between the central exhaust ports and 
the end, as in Fig. 3. The leakage would not be so 
great, however, because the interior of the valve would 
not be subjected to such a wide range of temperature 
and pressure, and during the early part of the expan- 
sion stroke the valve would be under no pressure at all. 
This would considerably lessen the leakage for the 
reason that when the valve is exposed the pressure 
in the cylinder has been greatly reduced. 

The locating of the exhaust valve between the end of 
the cylinder and the central exhaust ports allows the 
adoption of an entirely different type of exhaust valve 
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and one that will be steamtight because such a location 
means that a single-beat or “mushroom” type of valve 
can be employed, as shown in Fig. 4. In this location 
the valve can be operated under practically no unbal- 
anced pressure conditions. The central exhaust ports 
have been uncovered by the piston, and there is exhaust 
pressure on both sides of the valve before it begins to 
open. The exhaust valve remains open on the return 
stroke after the piston has crossed the auxiliary port, 
and it therefore closes under balanced conditions. This 
also allows the employment of a simple and light operat- 
ing gear. Furthermore, the valve requires a minimum 




















Fig. 4—Single-beat auxiliary exhaust valve located 
between center and end of cylinder 


of clearance. This single-beat or “mushroom” type of 
poppet valve cannot, however, be employed successfully 
if located at the end of the cylinder. A typical four- 
valve unaflow indicator diagram A is shown in Fig. 5, 
with the stroke plotted at the bottom in per cent and 
with steam pressures plotted at the left, using as an 
illustration 150-lb. throttle pressure with atmospheric 
exhaust. 

Superimposed on this diagram is a piston-velocity 
diagram for a 32-in. stroke engine operating at 150 
r.p.m. The values of the piston velocities are indicated 
in the right-hand column. Although the average piston 
speed is only 800 ft. per min., it will be noted that 
speeds considerably in excess of this are obtained for 
approximately 75 per cent of the stroke, reaching a 
maximum of 1,250 ft. per min. in midstroke. This, of 
course, is a typical curve for any reciprocating engine. 

Above the diagram is shown the location of the aux- 
iliary exhaust port B, used on Universal unaflow en- 
gines, which, on this size engine, is 45 in. long, having 
its nearest edge approximately 20 per cent of the stroke 
away from the end of the cylinder. 

At the top are plotted three valve-lift diagrams show- 
ing the amount of exhaust-valve opening at any point of 
the stroke. The upper curve C indicates the typical 
valve lift on the engine having auxiliary exhaust ports 
between the end of the cylinder and the central exhaust 
ports. It will be seen that the valve starts to open 
at the beginning of the return stroke and reaches its 
maximum lift of 1) in. at midstroke and closes slightly 
after the piston has covered the auxiliary exhaust 
ports. This gives the maximum valve opening during 
the time the piston is displacing steam in the cylinder 
at the highest rate. It should also be noted that when 
the piston is covering the auxiliary port, its speed is 
approximately 1,150 ft. per min., requiring only 0.022 
seconds time to cross the port, which gives a quick 


POWER 


Vol. 62, No. 18 


closing of the port, after which, of course, the pressure 
in the cylinder rises, as shown by the compression line 
of the indicator diagram. The valve, however, does not 
seat until the piston has reached the end of its stroke. 

Were a single-beat valve F located at the end of 
the cylinder, the timing would have to be obtained by 
the closing of the valve and a valve so adjusted would 
give lifts as indicated by the mid curve D. It would 
be impracticable to close a single-beat valve within a 
time limit much less than that indicated (0.053 sec.) 
when the fact is considered that the valve must lift 
! in. This means, therefore, that before the valve has 
fully seated, the pressure in the cylinder has built up 
‘to approximately 48 Ib. and that the instant just before 
seating this full pressure bears over the top of the 
valve, whereas only atmospheric pressure exists below 
the valve. This pressure figured over an 8-in. valve 
with over 50 sq.in. area would give a load of some 
2,400 Ib., which must be supported by the cams up to 
the instant of the actual seating of the valve. 

It will, therefore, be readily understood that a single- 
beat valve cannot be used, as it would be impractical 
to impose such an extreme load on any cam mechanism 
that could be practically built into the engine. Further- 
more, a great deal of wiredrawing through the valve 
would take place, which, with the high moisture in the 
exhaust steam, would probably result in rapidly cutting 
the seats. For this reason, if a poppet exhaust valve 
is to be used and located at the end of the cylinder, it 
is necessary to provide one of the double-beat balanced 
tvpe. 

The typical valve-lift curve for the double-beat valve 
located at the end of the cylinder is shown at E, with 
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Fig. 5—Piston-velocity and valve-lift diagrams super- 
imposed on a typical four-valve unaflow engine diagram 


3-in. valve lift, the lift being less on account of the 
valve having two seats. This type of valve is, however, 
subject to leakage and is illogically located, as above 
explained. The proper location is some distance from 
the end of the cylinder, which minimizes the heat trans- 
fer, and the balanced conditions under which a valve so 
placed will operate allows the use of a single-beat valve 
which is steamtight under all conditions. 
Erie, P» A. D. SKINNER. 
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Running Throttle-Governed Slide Valve Engine 
with Light Load 


If the load on a 100-hp. slide-valve engine with throt- 
‘ling governor running to full capacity was to be re- 
duced to 30 hp., what would be the best alteration of 
the valve setting if the boiler pressure and engine speed 
were to be retained? G. R. 

The simplest adjustment would be to advance the 
eccentric to obtain earlier cutoff and earlier compres- 
sion. This should not be done, however, to the extent 
of raising the compression ‘higher than the initial 
steam-chest pressure with the lightest load or to in- 
crease the lead so much as to give trouble in starting 
the engine. 





Use of Muriatic Acid for Cleaning Scale from 
Water Jacket of Diesel Engine 


What amount of mariatie acid should be used to dis- 
solve scale from the water jacket of a Diesel engine? 
A.N. 
The water jacket should be filled with a 25 per cent 
soltition of muriatic acid—that is. one part muriatic 
acid to three parts water—which should be left stand- 
ing in the jacket until the escape of gas bubbles has 
ceased. The jacket then should be drained and imme- 
diately washed out with clean water and refilled with 
a solution of 1 lb. of carbonate of soda to 5 gal. 
clean water, which should be allowed to stand for about 
the same length of time given to the acid solution, after 
which the jacket should again be washed out clean. 





Determining Average Height of Indicator 
Diagram 
What is a good method of determining the average 


height of a steam-engine indicator diagram without use 
of a planimeter? J. G. S. 


The commonest error made in measurement of ordi- 
nates results from making imperfect scale readings and 
summation of measurements of the middle ordinates 
that are to be measured between the equally spaced 
ordinates. The most accurate method is to take a strip 
of paper having a straight edge and beginning with 
zero point located on the edge of the strip near one end, 
transfer a summation of the heights along the edge of 
the paper strip. Then use a two-foot rule or scale that 
is long enough to make a single measurement of this 
summation, and to obtain the average height, divide 
the summation by the number of middle ordinates thus 
neasured. When the number of ordinates taken is ten, 


the average is quickly found by pointing off one decimal 
lace from the number of whole inches of the summa- 
ion. In transferring the separate heights to the strip 
‘! paper by lead pencil marks, it only needs to be 
emembered that individual measurements should be 
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Franklin Van Winkle 


taken from center to center of the pencil marks made 
along the edge of the paper and not between the marks, 
and then the transfer and summation can be performed 
with practically as great accuracy as though made with 
a draftsman’s sharp-pointed pencil. Besides simplicity 
and accuracy, this method of obtaining the average 
height of ordinates has the advantages of a graphical 
record of measurements that is readily checked. 


Starting Engine from Top or Bottom Quarter 
Will a single-eccentric engine start on the top quarter 
but not on the bottom quarter? W.P.S. 
The engine cannot be started from either quarter 
unless enough steam is admitted to overcome the com- 
pression and lead of the reverse stroke and carry the 
rank past the dead center. But when the valves are 
set the same for both ends of the cylinder, there is no 
reason why a start should not be made as easily from 
the same fraction of stroke below as above dead center, 
except for the relatively small assistance from weight 
of the crank and connecting rod when starting in the 
top quarter as compared with the resistance from those 
weights when raising them from the bottom quarter. 


Degree of Vacuum Shown by Indicator 
Diagrams 

How can the number of inches of vacuum be com- 
puted from an indicator diagram of a_ condensing 
engine ? W.L.G 

The term “inches of vacuum” is used to designate 
intensity of pressure expressed in inches of mercury 
column pressure less than the assumed intensity of 
pressure exerted by the atmosphere. One inch of a 
mercury column exerts a pressure of 0.491 Ib. per sq.in. 
Therefore the inches of vacuum shown at any point of 
an indicator diagram would be found by multiplying 
the distance in inches that the point in consideration 
is below the atmospheric line, by the scale of the indi- 
‘ator spring and dividing the product by 0.491. 

The number of inches of vacuum thus shown for any 
point on the diagram, or the average vacuum shown for 
the whole exhaust stroke, must be less than the inches 
of vacuum in the condenser, on account of higher tem- 
perature of the engine cylinder and the throttling effect 
of exhaust passages and connections to the condenser. 





Required Size for Staybolts 

How is computation made of the size of a screwed 
and riveted staybolt for the water leg of a_ boiler 
where the staybolts are pitched 8 in. x 8 in.? 

W.P.S. 

The size required for a staybolt is figured according 
to the working pressure and area supported by the 
staybolt, allowable strength of material of the stav- 
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bolt and size giving the requisite cross-sectional area 
at the bottom of screw threads. Where the pitch is 
8 in. x 8 in., neglecting the reduction of area from 
presence of the staybolts, the area to be supported 
would be 64 sq.in. and load per staybolt for an allow- 
able pressure of 100 Ib. per sq.in. would be 6,400 Ib. 
Having 12 standard screw threads per inch, and allow- 
ing a load stress of 7,500 lb. per sq.in. of cross-sec- 
tional area would require a net cross-section at the 
bottom of the threads of 6,400 — 7,500 — 0.853 sq.in. 
which is most nearly covered by a commercial size of 
staybolt with 12 V screw threads per in., 1\% in. out- 
side dia., giving diameter at bottom of thread 1.0432 
in., net cross-sectional area at bottom of thread 0.855 
and allowable load of 0.855 & 7,500 — 6,412 lb. 


Pipe Coil for Brine Tank 


How many B.t.u. will one square foot of iron pipe 
transmit? Ina brine tank 3622628 ft., with two 150- 
ton machines running on this tank, how many feet of 
1\-in. pipe should there be in this to do this work with 
a condenser pressure of 150 lb., a suction pressure of 
6 lb., and the brine leaving the tank at 5 deg. F.? 
What is the specific heat of chloride of calcium having 
specific gravity of 1.261? W. B. 

For a tank of this size in all probability not over 150 
tons of ice will be made per 24 hours. This would 
call for the removal of 144 B.t.u. in the freezing of 
each pound of water plus the cooling of the water to 
32 deg. plus the aftercooling of the ice to its actual 
tank temperature. This may be assumed to total 170 
B.t.u. per lb., or for the 150 tons of approximately 
2,100,000 B.t.u. per hour. With an ammonia pressure 
of 6 lb. gage the evaporating temperature would be 
14 deg. F., and as the brine is at 5 deg. F. the tem- 
perature difference is 9 deg. F. 

A square foot of pipe surface will transmit from 
100 to 500 B.t.u. per hour per degree temperature 
difference, depending upon the velocity, etc. Assume 
200 B.t.u. for the tank in question, the square feet of 
pipe surface becomes 

2,100,000 — (200 & 9) = 1,166 sq.ft. 
The internal area per inch length of a 1}-in. pipe is 
.63 sq.in. and the quantity of pipe needed is 1,166 


=. 3,231 lin.ft. of 1{-in. pipe. The specific heat 


4.33 
of calcium chloride, having specific gravity of 1.261, 
will be approximately 0.7. 








Riveting of Girth Seams 


Why are the circumferential seams of horizontal 
return-tubular boilers made single-riveted and with 
small pitch of rivets? WH. 

Aside from the assistance rendered by the hold of 
the tubes, and also by through stays when used, the 
circumferential joint of a round shell is called upon 
to resist only half as much stress for a given length 
of joint and given internal pressure as the stress that 
must be resisted by the same length of a longitudinal 
joint, and therefore single riveting is sufficient. 

However, when seams are directly exposed to the 
fire, the joint alwavs should be single-riveted, as this 
form presents a minimum amount of metal to the 
destructive action of the fire. The overlapping’ of 
the plate should be as small as consistent with the 
strength and preferably with seams lapping away from 
the fire so it will be less likely to impair the calking. 
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The outer plate of a girth seam where exposed to th: 
fire is more or less overheated and, to counteract th: 
tendency of the outer plate to expand away from th: 
inner plate, the distance between rivet holes should 
be made smaller than on seams that are directly ex 
posed to the fire. The space between rivet holes re 
garded as safe is 1} in. for plates } and Ys in. thick 
1*s in. for plates 2 in. thick; and 1% in. when th: 
plates are i% in.; 3 in. or % in. thick. 


Guide-Bar Reducing Motion 


What is the arrangement of an indicator reducing 
motion for a horizontal high-speed engine in which th 
brumbo pulley receives motion from a rocker arm that 
is guided by a bar on the side of the engine crosshead? 

J.N. W. 

The general arrangement of a reducing motion ot 
this kind is shown in the illustration. An inclined 
guide bar, consisting of a strip of steel ab about 3} in. 
thick, is mounted on the side of the crosshead by set- 
screws which pass through the strip and separators for 
holding the inner side of the strip about 1 in. clear 
of the crosshead pin. A brumbo pulley or sector with 
grooved face for the indicator cord, is fastened to a 
shaft that extends through the engine frame. The 
inner end of this shaft carries a rocker arm fitted 























Guide-bar reducing motion 


with a small crankpin whose side is brought into con- 
tact with the lower edge of the inclined strip ab by 
tension of the indicator card. 

When the engine crosshead moves back and forth, the 
rocker arm travels up and down, making the same 
angular oscillation as the brumbo sector. With the 
lower edge of the strip ab straight, the vertical dis- 
placement of the pin in the end of the rocker arm 
bears nearly a constant relation to the crosshead travel; 
but, as the rocker pin travels in an are of a circle, the 
travel of the indicator cord*does not bear a constant 
relation to the travel of the crosshead, with the result 
that, for actual cutoff at less than one-half stroke, the 
diagrams will show later cutoff and earlier release than 
the actual. The error may be regarded as negligible 
for most purposes, but where greatest accuracy in inter- 
pretation of diagrams is required, as in testing the 
economy of an engine, the diagrams should be corrected 
from actual tests of the reducing motion; or by laying 
out the reducing motion on a drawing board, it can be 
determined how the lower edge of the guiding strip ab 
is to be modified from a straight line to obtain, for the 
indicator cord, a travel that will bear the same ratio 
to the crosshead travel for all fractions of the stroke. 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications, and for the inquiries to 
receive attention.—Editor. ] 
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American Machine & Foun- 
dry Rotary Pump 


The illustrations show a type of 
rotary pump brought out recently by 
the American Machine & Foundry Co., 
Brooklyn, N. Y. The pump is designed 
for high speed and is claimed to be 


of this drum is cut a_ wide helical 
groove, across which lies a vane, or 
dam. The drum is made of high-grade 
bronze and the vane of light metal or 
of lignum-vite. 

As the rotor moves, the vane, which 
is retained in a slot in the liner, recipro- 
eates under the camming action of the 
helical groove. The vane acts simply 

















Fig. 1—View of rotary pump direct-connected to motor 


equally adapted to pressure or vacuum 
work. 

A general view of a 5-gal. per min. 
pump direct-connected to a high-speed 

















Fig, 2—Rotor and liner assembly 
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motor is shown in Fig. 1. Fig. 3 is a 
schematic diagram of the operating 
principle. The rotor, which is keyed to 
the shaft, is a plain drum, like the 
armature of a motor. Upon the surface 














as a stop between the suction and dis- 
charge ports. 

Fig. 2 shows an assembly of the 
double rotors of this type of pump, with 
the lining sleeve in place over the 
rotors and the two vanes in position in 
the slot of the liner. The liner is keyed 
in place within the pump housing. 

In operation the cam surfaces of the 
rotor work like pistons in a recipro- 
cating pump, suction occurring during 
the half-revolution of the rotor when 
the cam surface recedes from the flat 
surface of the partition, and discharge 
occurring during the half-revolution 
when the cam surface again approaches 
the partition surface. As the suction 
and discharge forees in each section of 
the pump are equal at all times, there 
is practically no end thrust on the 
shaft. 

The ports of the pump are sym- 
metrically spaced with respect to the 


vanes, and the pump may consequently 
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Fig. 3—Schematie diagram of the operating principle 


Fa ROTOR PARTITION 


be operated equally well in either direc- 
tion of rotation without physical 
change. 

This type of pump is now being made 
in capacities from 5 gal. per min (4-in. 
size) to 125 gal. per min. (23-in. size) 
ratings. 


Manual-Type Contactor 
with Blowout Coils 


The manually operated contactor re- 
cently placed on the market by the 
General Electric Co. is a new motor- 
circuit switch for disconnecting both 
motor and control from the line under 
practically all conditions except a dead 
short-circuit. It consists of contact ele- 

















Switch with cover removed 


ments mounted on an insulated shaft 
and connected through a_ snap-action 
mechanism to the operating handle on 
the outside of a_ sheect-steel inclosing 
case as shown in the figure. The con- 
tactors are equipped with blowout coils, 
similar to that used on magnet oper- 
ated type switches, which greatly re- 
duce the destructive effect of the are 
when the circuit is opened. 

Both the inclosing case and handle 
can be locked in the open position, thus 
preventing unauthorized persons from 
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closing the switch. No provision is 
made for locking the handle in the 
closed position, since the contactor will 
open the load with full safety to the 
operator. Silver contact tips are used 
on all sizes with the exception of the 
50-ampere, thus cutting down the con- 
tact resistance. The new contactor is 
made in four sizes: 50 amperes 3 poles; 
80 amperes 2, 3 and 4 poles; 150 
amperes 2, 3 and 4 poles, and 300 
amperes 2 and 8 poles. 


Advance Non-Sifting Stoker 


A stoker for burning low grades of 
coal, and particularly the low-volatile 
high-moisture lignites, has been de- 
signed and tried out in the lignite field 
by the Advance Machinery & Supply 
Co., of Denver, Colo. An inclined grate 
with horizontal air passages to prevent 

















Fig. 1—Front view of stoker 


sifting and reciprocating grate bars to 
cut and slice the fuel bed continuously 
to prevent the formation of large 
clinkers and to carry the fuel forward, 
are the features of the new stoker. The 
general construction will be evident 
from Fig. 1, a front view of the 
stoker with an engine drive and a two- 
speed gear reduction, and from Fig. 2, 
a sectional elevation. 

Coal is shoveled or fed directly from 
an overhead bunker into the stoker 
hopper, from which it passes through a 
firebrick, tile-lined hopper gate con- 
trolling the thickness of the fuel bed 
across the full width of the stoker. The 





Fig. 92__ Sectional elevation of stoker 
and setting 


movement of the fuel across the grate 
is effected by the reciprocating action 
of the grate bars, which is regulated by 
the speed of the driving mechanism 
and adjustable as to length of stroke. 

The fuel is burned by the progressive 
eoking and. distilling process. The 
slicing and cutting action of the recip- 
rocating grate bars tends to keep the 
clinkers broken up and prevent. their 
adhering to the grates. 
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The type of drive used is shown in 
Fig. 1 to consist of a vertical engine 
with a two-speed gear box from which 
an eccentric rocks the drive shaft ex- 
tending across the front of the stoker. 
An alternate drive is a variable-speed 
motor with worm-gear reduction. Arms 
on the drive shaft reciprocate the grate 
bars. The grate of the stoker is made 
up in two sections. In either half al- 
ternate bars are attached to one arm 
and the other bars of the section to a 
second arm, one arm projecting down- 
ward from the shaft and the other up- 
ward, so that the movements of ad- 
jacent bars are in opposing directions 
and produce the shearing action previ- 
ously mentioned. 

From each rocker arm the reciprocat- 
ing mechanism consists of a longitudi- 
nal rod to which are pinned a series of 
primary or operating levers with gear- 
sector attachment to the bottoms of the 
alternate bars. The stroke of the bars 
is adjusted by means of the handwheels 
at the ends of the longitudinal rods 
shown in the front view of the stoker, 
Fig. 1. The dump grate is operated 
separately by hand by the pull rods 
shown in the front and sectional views. 


Erie Malleable tron Co. 
**K ondu-Box’”’ 


With a view to simplifying and re- 
ducing the cost of conduit installations 
the threadless conduit fitting shown in 
the illustration has recently been de- 

















New type conduit fitting 


veloped by the Erie Malleable Iron Co., 
Erie, Pa. 

The new fitting, which is known as 
“Kondu-Box,” has been so designed 
that every connection or outlet is essen- 
tially a union in 
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on the conduit as the locknut is 
tightened. The bushing is made with 
a machined bead against which the con- 
duit seats, which insures a smooth sur- 
face at the entrance to the pipe. 

Additional advantages claimed for 
this type of box are the possibility ot 
using light wall tubing in place of the 
regular weight conduit and the ex 
changing of fittings without disturbing 
the line. With this box one fitting may 
be replaced by another by simply un- 
screwing the locknut and slipping the 
bushing inside the box, after which the 
box may be removed from the line and 
the desired type substituted. 

To the regular line of fittings there 
has been added a complete line of 
threadless couplings as well as adapters 
for use with standard steel knock-out 
boxes and adapter bushings, which per- 
mit the use of the new type of fittings 
on flexible conductor installations. 


Copes Condensation 
Control 


The illustration shows a condensa- 
tion control brought out recently by 
the Northern Equipment Co., Erie, 
Pa. The principle of operation of the 
control is similar to that of the feed- 
water regulator manufactured by this 
company, in that the control valve is 
actuated by a thermostatic expansion 
tube, the essential difference being 
that the action of the condensation con- 
trol is intermittent and regulates the 
discharge from the tank instead of the 
supply. 

Referring to the illustration, the con- 
densation from various points in the 
line is carried to a high-pressure tank 
through a number of inlets as shown, 
and from there is discharged to the 
heater. The regulator is connected to 
the tank at the highest water level 
desired. 

In operation the tank fills with water 
until the steam that enters the expan- 
sion tube through the connection A is 
sealed off. This allows the expansion 
tube to fill with water at a lower tem- 
perature, which causes it to contract 
and open the valve. As the water in 





itself, which fea- 
ture eliminates 
the use of run- 
ning threads or 
unions. 

In place of the 
usual serew the 
end of the box is 
fitted with a split 
bushing and lock- 
nut which serves 





to hold the con- 





duit in position. 
The bushing is 
case-hardened 
and is designed 
to give a parallel 














grip on the con- 
duit by having a 
tapered thread 
for the locknut as well as a_ taper 
on the interior of the box in which 
it seats. A running ground is _ se- 
cured by means of ridges or ground 
rings on the interior of the bushings 
which are forced through the enamel 


Assembled view of condensation control 


the tank recedes, steam is again ad- 
mitted to the expansion tube, causing 
it to expand and close the valve. Then 
the cycle is repeated. The control valve 
B, which is of small area, is fitted with 
a special nickel-steel ball and seat. 
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National Directory of Commodity Spec- 
ifications—Classified and Alphabetical 
Lists and Brief Descriptions of Exist- 
ing Commodity Specifications. Mis- 
cellaneous Publications No. 65, Super- 
intendent of Documents, Government 
Printing Office, Washington. Cloth; 
8xll in. Price, $1.25 
This volume is the first attempt on 

the part of the Department of Com- 
merce to collect and publish a classified 
list of existing commodity specifications 
in use by the federal government, in 
state and city governments, public utili- 
ties, technical societies and trade asso- 
ciations. The collection of the material 
for this directory has been in charge of 
A. S. McAllister, of the Bureau of 
Standards, assisted by F. R. Wadleigh, 
John Matthers, Jr., W. H. Rastall and 
the staffs of the Bureau of Standards 
and the Bureau of Foreign and Domes- 
tic Commerce. It is unusually well 
arranged, giving alphabetical lists of 
specifications in general use, by whom 
they were prepared and where copies 
can be obtained. 


Rewinding Small Motors. By Daniel 
H. Braymer and A. C. Roe. Pub- 
lished by the McGraw-Hill Book Co., 
Inc., 370 7th Ave., New York City, 
1925. Cloth; 9x6 in.; 247 pages; 210 
illustrations. Price, $2.50. 

In the literature on rewinding elec- 
trical machinery there has been a ten- 
deney to concentrate attention on the 
medium- and large-sized machines, and 
to neglect the fractional horsepower 
equipment. From point of size and 
total capacity this attitude toward the 
small machine may have been justified, 
but when the numbers of machines in 
use and the wide variety of windings 
used in them are considered, the small- 
sized machine merits more attention to 
its operation and maintenance than has 
been given by technical writers. This 
book is unique as a work on armature 
winding in that it is devoted entirely 
to the practical details of repair-shop 
practice with step-by-step procedure 
for rewinding all types and designs of 
fractional horsepower motors. The 
work is divided into two parts, one deal- 
ing with direct-current motors and the 
other with alternating-current motors. 

The text begins with the time the job 
enters the shop and shows how to 
obtain a proper record of the machine. 
From this as a starting point the de- 
tails of the work are followed through 
until the machine is again ready for 
service. Among the chapters on direct- 
current motors are those dealing with 
insulating the armature core; the loop 
winding; chorded split-loop winding; 


the split-loop winding; winding auto- 
arma- 
tures; connecting up hand-wound arma- 
tures; and testing armatures while and 
chap- 
ers in the section on alternating-cur- 
Testing and locating 
faults; insulating the core and winding; 
iow to make up a skein winding; how 


mobile starter and generator 


ifter winding. Representative 


ent motors are: 


a hand winding is put in the stator; 
connecting a skein-wound or hand- 
wound stator; rewinding small univer- 
sal motors; rewinding small two- and 
three-phase motors; changing single- 
phase winding for two- or three-phase 
operation; and testing single-phase 
motors while and after winding. 

The treatment is entirely from the 
practical viewpoint and the illustrations 
show how the various steps of the work 
are done. This book should be of valu- 
able assistance to those who have to 
inspect, maintain and rewind = small 
motors, and also find a wide field of 
usefulness in schools giving courses in 
industrial electricity. 

The Marine Steam Engine. Fourteenth 
Edition. By Richard Sennett and 
Henry J. Oram. Published by Long- 
mans, Green & Co., New York and 
London. Cloth; 6x9 in.; 466 pages; 
414 illustrations. Price, $8.50. 

That an engineering treatise can go 
through fourteen editions is indicative 
of its filling a well-defined need. This 
latest edition is somewhat more ex- 
tended in its scope than were its prede- 
cessors, covering the latest develop- 
ments in the marine field. The volume 
is intended to give the operating engi- 
neer a bird’s-eye view of the several 
departments of power engineering and 
does not attempt to deal exhaustively 
with any single subject. For the oiler 
or young engineer going up for his 
license, the volume will come in handy. 


A Safety Code for Elevators. American 
Society of Mechanical Engineers, 33 
West 39th St., New York City, 1925. 
Paper; 54x7% in.; 6 illustrations; 10 
tables. Price, 60c. 

This safety code, which includes rules 
for construction, inspection, mainte- 
nance and operation of elevators, dumb- 
waiters and escalators, is sponsored by 
the United States Bureau of Standards, 


American Institute of Architects and 
the American Society of Mechanical 
Engineers. The code is now issued in 


its first revision and has been approved 
by the American Engineering Stand- 
ards Committee as an American Stand- 
ard. The first edition of this Code, pre- 
pared by the Subcommittee on Protec- 
tion of Industrial Workers of the 
American Society of Mechanical Engi- 
neers, with the assistance of representa- 
tives of a number of interests inciuding 
manufacturers, insurance carriers, reg- 
ulatory bodies, and technical societies, 
was published in January, 1921. This 
Code was drawn up in view of the need 
for uniform regulation covering the 
hazards of elevator operation. It was 
widely circulated and has been used as 
the basis for several state and munici- 
pal codes. While the revised edition of 
the Code closely follows the first edition 
in form and requirements, there has 
been a rearrangement of some of the 
material in Parts I, If and III, making 
the order of presentation somewhat 
more logical. New material has been 


included in several places, notably 
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under Definitions and the various sec- 
tions on safeties, terminal stopping de- 
vices, and butfers. A system of key 
numbers has been added to indicate 
Whether a rule should be made retro- 
active, and if so, how long a_ period 


afte: the adoption of the Code should be 


permitted to bring the equipment in 
question up to the Code requirements. 
Technical Vocabulary. EF. de Carvalho 

Henriques, Apartado 145, Lisboa, 

Portugal. Cloth; 5x74 in. Price 

$1.50 plus 15c. postage. 

This little book contains 1,500 terms 
with their Portuguese and French re- 
spective equivalents. These terms refer 
mainly to steam boilers, engines, tools 
and machine tools. To manufacturers 
and engineers who frequently encounter 
French and Portuguese mechanical 
terms that are not usually found in a 
regular dictionary of these languages, 
this book will prove of distinct worth. 


Heating and Ventilating Guide. Pre- 
pared and published annually by the 
American Society of Heating and 
Ventilating Engineers, 29 West 39th 
St., New York City. Size, 63x93 in.; 
264 pp. of technical data and infor- 
mation, 250 pp. of catalog data section 
and a section of information concern- 
ing the society, including the roll of 
membership. Price, $3. 

This edition of the “Guide” is larger 
than any previous edition and contains 
more technical data and catalog ma- 
terial. The section on heating covers 
the calculation of heat losses from 
buildings and the design, testing and 
control of equipment for heating build- 
ings. The section on ventilation dis- 
cusses the effect of humidity, tempera- 
ture, and air motion on comfort, and 
describes and discusses various schemes 
for the tempering of air and the ven- 
tilation of buildings. To those whose 
duties include the design or supervision 
of heating and ventilating equipment, 
the “Guide” should prove a useful ref- 
erence work. 





Coils and Magnet Wire.—By Charles R. 
Underhill. Published by McGraw-Hill 
Book Co., Inc., 370 Seventh Ave., New 
York City, 1925. Cloth; 9x6 in.; 494 
pages; 197 illustrations; 43 tables. 
Price, $4. 

Magnet wire and coils may, at first 
thought, seem to be a relatively unim- 
portant part of the subject when deal- 
ing with electrical equipment. But 
when the different classes of wire with 
their numerous shapes and insulations, 
the vast array of coil shapes and sizes 
for an almost unlimited number of pur- 
poses, methods of making the coils and 
their insulation, ete., are considered, it 
becomes apparent that the subject is a 
very broad one. It is from this broad 
general viewpoint that the author has 
approached the subject in this book, and 
he gives a practical treatise on coil 
winding, magnet wire, insulating mate- 
rials and the details associated with the 
design, manufacture and operation of 
coils in general. Although the book is 
written from the designer’s and manu- 
facturer’s angle. it is in general easily 
read and contains much that will be 
useful to the practical man. This is 
particularly true of the chapter that 
deals with forms of insulating’ 


coils, 
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varnishes, methods of treating and im- 
pregnating coils and armatures, coil 
winding and coil testing. The rather 
complicated mathematical treatment of 
the various factors that enter into coil 
design have been reduced to a relatively 
few formulas and calculated tables, thus 
simplifying the design to a considerable 
extent. Tables have been made liberal 
use of throughout the work to show 
the properties of wire and coils, and 
the usefulness of the wire tables has 
been extended by giving them in both 
English and metric units. Other tables 
vive properties of varnish for bonding 
insulation, characteristics of varnishes 
for various uses in electrical equipment, 
baking schedules for armatures and 
coils, properties of varnishes used for 
dipping and impregnating. 


A.S.T.M. Tentative Standards for 1925. 
Published by the American Society 
for Testing Materials, 1315 Spruce 
St., Philadelphia. Size, 6x9 in. Cloth, 
$8; paper, $7. 

The “Tentative Standards” which is 
issued annually by the American So- 
ciety for Testing Materials, are the 
proposed standards which are printed 
for one or more years With a view to 
eliciting criticism, of which the com- 
mittee eoncerned will take due notice 
before recommending final action to- 
ward the adoption of such tentative 
standards by formal action of the soci- 
ety. The “Standards” and “Tentative 
Standards” are recognized as authorita- 
tive in the field of engineering ma- 
terials. The 1925 volume contains 193 
standards on: Steel, ferro-alloys an+ 
wrought iron; non-ferrous metals; 
cement, lime, gypsum and clay product; 
preservative coatings; petroleum prod- 
ucts and lubricants; road material; coal 
und coke; timber; waterproofing; in- 
sulating materials; shipping containers; 
rubber products; textile materials; 
slate; miscellaneous. 


Electrical Measurements and Meter 
‘Testing in Power Stations. By E. S. 
Lincoln. Published by the Weston 
Klectrical Instrument Corp., Newark, 


N. J., 1925. Bristolboard; 6x9 in.; 
155 pages; 113 illustrations. Price, 
50e, 


One of the criticisms that have been 
made of power-plant operating engi- 
neers, is that they do not make the use 
they should of the meters with which 
they are provided. Not infrequently, 
owing to lack of proper knowledge on 
the use of meters and how to maintain 
them in operating conditions, they have 
been allowed to fall into disuse by those 
who should use them. It is with the 
object in mind of assisting the user of 
electrical instruments to obtain maxi- 
mum service from them that this book 
has been published. Although  pub- 
lished by a manufacturing company, the 
book is not a catalog in any sense of 
the word, but a treatise on how to use, 
check and care for electrical measuring 
instruments and their accessories. Par- 
ticular attention is given to operating 
suggestions for the standardizing and 
electrical laboratories of public-utility 
companies. Throughout the work many 
illustrations are used showing how to 
construct and use test boards for check- 
ing meters. The treatment is. suffi- 
ciently broad to be applicable to both 
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large and small plants, and the operat- 
ing engineer or electrical worker with a 
limited knowledge of meters will find 
many helpful suggestions in this book. 


A.S.M.E, Power Test Code; — Two 
more of the A.S.M.E. Power Test Codes 
have appeared in final pamphlet form, 
forming a part of the series of 1923, 
by which this first edition is designated. 

The Test Code for Reciprocating 
Steam Driven Displacement Pumps, 
prepared by a committee of which R. D. 
Hall is chairman, has been in prepara- 
tion for a long time and is the result of 
the best thought of a committee of very 
capable experts. The code gives de- 
tailed instructions for the testing of 
this type of machinery, together with a 
four-page table of data and results. 
Price 45c¢. to non-members and 40c. 
to members. 

The Test Code for Condensing Ap- 
paratus, prepared by a committee of 
which George A. Orrok is chairman, 
discusses at considerable length the 
methods of testing condensers of vari- 
ous types and the methods of comput- 
ing results. The table of data and 
results which must cover a variety of 
conditions, occupies eight pages of the 
code pamphlet. Price 55c. to non-mem- 
bers and 50c. to members. 

Both of these codes, in common with 
those that have previously appeared, 
have been entirely rewritten by sub- 
committees of the Power Test Codes 
Committee of the Society. They are 
not simply revisions of the 1915 code, 
but have been prepared independently, 
without regard to the text and arrange- 
ment of the old code. Anyone who is 
interested in testing a pump or a con- 
denser should of course procure copies 
of these pamphlets. In this connection, 
testing need not be confined to formal 
acceptance tests or investigations, but 
applies equally to the every-day deter- 
mination of the effective performance 
of equipment. The codes give valuable 
information as to the precautions that 
must be taken in determining various 
important quantities in connection with 
the performance of the equipment to 
which they apply. 





A Study of the Detroit Edison Com- 
pany—An interesting and instructive 
picture of the growth and service of 
one of our large central-station com- 
panies is contained in a pamphlet just 
issued by the Bankers’ Trust Co., of 
New York, under title, “A Study of The 
Detroit Edison Company.” This com- 
pany, into which have been merged, 
from time to time, a number of earlier 
utilities serving this important indus- 
trial center, has grown in capacity dur- 
ing the last twenty years from 6,000 
kw. to over 500,000 kw., supplied prin- 
cipally by four large steam plants. 
This represents a present capital in- 
vestment, including distribution sys- 
tems, of over $134,000,000. Looking at 
this from another angle, the kilowatt- 
hour per capita has increased during 
this period from 54 to 886—an increase 
of over 1,500 per cent, although the 
population has searcely quadrupled. 
This is a striking testimonial to the in- 
fluence of electric power as a factor in 
American industry. Moreover, Detroit 
enjoys the distinction of having 99 per 
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cent of its residences connected to the 
company’s line. Hand in hand with this 
growth has been the steady increase i 
operating efficiency. In 1906 the aver- 
age coal burned per kilowatt-hour oui 
put was 3.16 lb., corresponding to a: 
over-all efficiency of 5 per cent; toda 
this system is producing a_ kilowatt 
hour on 1.42 lb. of coal with an over-al 
efficiency of 14.6 per cent. 

Instructions for Care and Operatic: 
of Transformers. These instruction 
have just been issued by the Electri 
Power Club, B. F. Keith Bldg., Cleve 
land, Ohio, and the price is 25 cents 
Recommendations are given for bot! 
power and distribution transformer: 
The instructions cover such subjects a 
installation, drying-out methods, no) 
mal operation, sampling and testing oi! 
putting transformers into service, in 
spection, etc. Because a transforme: 
is a piece of equipment that may ru: 
for years without giving any trouble, 
it is likely to be neglected unless a 
definite inspection and maintenance 
program is rigidly followed. This little 
booklet offers many valuable sugges- 
tions for such procedures. 





The Department of Conservation and 
Development of the State of North 
Carolina, division of water resources, 
has recently issued a map showing the 
interconnected power systems of th 
Southeastern States. This map, which 
was prepared for the Southern Appa 
lachian Power Conference, is quite com 
plete, showing the location of all powe: 
lines, their voltages, the location and 
size of all power installations and the 
location and size of the small and 
isolated power plants. It may be pur- 
chased from the division of water re- 
sources, State of North Carolina, 
Chapel Hill, for $3 a copy. In larger 
quantities the rate is cheaper. 


Prosperity Through Power Develop- 
ment. A Compilation from Papers 
Presented at the First World Power 
Conference Held at London, Eng., July, 
1924, by Julius H. Barnes, Arthur T. 
Hadley, Herbert C. Hoover, Samuel In- 
sull, Carl D. Jackson, Dugald C. Jack- 
son, W. S. Lee, John W. Lieb, Fred R. 
Low, A. H. Markwart, W. S. Murray, 
J. P. Noonan and Guy E. Tripp. Ab- 
stracted and published by the National 
Electric Light Association, 29 West 
39th St., New York City, 1925. 

Asa Martines Mattice—An Apprecia- 
tion—By Walter M. McFarland, as- 
sisted by other old friends. In his ap- 
preciation of Asa Martines Matticc, 
Walter M. McFarland has paid a grace- 
ful tribute to an old friend and put 
upon record the qualities and achieve- 
ments of one who did real work when 
the age of engineering was in its 
making. 


Cordensed Catalogues of Mechanical 
Equipment with General Classified Di- 
rectory and Professional Engineering 
Service Directory. Fifteenth annual 
volume, 1925-26. Published by the 
American Society of Mechanical Eng- 
neers, 29 West 39th St., New York City. 
Flexible binding: 893x113 in. Price, $5. 
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Huge Interconnection Merger 


Forecast 


The Eastern States Power Corp. has 
been formed under the laws of Mary- 
land to include the Carlisle interests 
of New York and the Schoellkopf in- 
terests of Buffalo. Coming after the 
announcement recently of a financial 
tie-up between the Carlisle interests 
and the New England Power Co., which 
also took in hydro-electric properties of 
the International Paper Co. for or- 
ganization of the Eastern States Power 
Corp. is considered significant from the 
standpoint of “superpower” develop- 
ments under way in New York and New 
England. It directly forecasts the join- 
ing up of leading New York and New 
England power companies. 

It was said yesterday that the East- 
ern States Power Corp. had been 
formed primarily for the purpose of ac- 
quiring and holding securities of public 
utility companies. The corporation also 
is empowered to finance and under- 
write issues of securities, to act as 
fiscal agent and to deal generally in 
securities, particularly those of com- 
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panies interested in the development of 
the electric light and power industry. 

As a securities concern the new cor- 
poration is in position to purchase and 
hold the securities of companies in 
which the New York, New England and 
Buffalo electric power interests see 
possibilities of important consolidation. 
Companies already identified with this 
merger movement in*New York anid 
New England include the Power Cor- 
poration of New York, which the Car- 
lisle interests control; the New Eng- 
land Power Co. and the Malcolm G. 
Chace interests, who are also large 
factors in the International Paper Coa. 
The formation of the securities cor- 
poration, representing both the Car- 
lisle and Schoellkopf interests, reveals 
that the Buffalo, Niagara & Eastern 
Power Corp., formed some time ago as 
the consolidated company embracing 
the Niagara Falls Power Co., Niagara, 
Lockport & Ontario Power Company, 
and the Buffalo General Electric Com- 
pany, probably will be party to the big 
Eastern power grouping. 

The Mohawk-Hudson Power Corp., 
representing the Adirondack Power & 
Light Corporation, Power Corporation 
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York, 
Brady utilities, are expected to become 
identified with this grouping. 


and certain up-state 


Niagara Falls Power Co.’s 
Extra Diversion Held Up 


Pending a settlement of the whole 
question of the diversion of 500 sec.ft. 
of water from the New York Barge 
Canal, the amended license recently 
authorizedtor the Niagara Falls Power 
Co. will not be issued. An item inti- 
mating that this diversion had been 
granted, subject to certain restrictions, 
was published in Power, Oct. 27, page 
667. So as to prevent waste of water 
that otherwise could be used legally to 
generate power at Niagara Falls, a 
temporary license has been submitted 
to the power company. 

There has been some delay in pro- 
viding for the complete utilization of 
the waters of Eighteen Mile Creek. 
Some changes in ownership have been 
undertaken, however, and it is believed 
the situation will have been adjusted 
so that permanent rights may be given 
the Niagara Falls Power Co. covering: 
the additional 225 cu.ft. per second. 





Monday morning and afternoon 
—Council meeting; Local Sec- 
tion’s Delegates Conference and 
luncheon; Meeting of Main Com- 
mittee of Power Test Codes. 

Monday evening—Open house. 


Tuesday morning—‘“‘Gas_ En- 
gines of the Maryland Plant of 
Bethlehem Steel Co.,” by A. A. 
Raymond; ‘“Internal-Combustion 
Engine _ Transmissions,” by 
Hermann Lemp; “Oil Engines as 
a Drive for Pipe-Line Pumps,” by 
F. Thilenius; ‘‘The Tension Ratio 
and Transmissive Power of 
Belts,” by C. A. Norman. Public 
hearing on Power Test Codes on 
Steam Turbines. 


Tuesday afternoon — “The 
Value of Higher Steam Pressures 
in the Industrial Plant,’ by 
William F. Ryan; ‘“‘The Supply of 
Industrial Power,” by W. H. 
Larkin, Jr.; Joint Session with the 
A. S. R. E., ‘Centrifugal Com- 
pression as Applied to Refriger- 
ation,” by W. H. Carrier; ‘‘The 
Heat Balance Method of Testing 








Tentative Program of the A. S. M. E. Annual Meeting, 
New York City, Nov. 30 to Dec. 4, 1925 


Papers of Interest to Power Plant Field 
Centrifugal Compressors,’ by 
M. G. Robinson; Henry Robinson 
Towne Lecture on “Engineering 
and Economics,’”’ by Hon. Herbert 
Hoover. 


Tuesday evening—Award of 
Honorable Membership to Hon. 
Herbert Hoover and Worcester 
R. Warner, past-president of the 
A. S. M. E., Presidential address 


and Reception. 


Wednesday noon—Luncheon of 
Council and Student Branch Dele- 
gates. 


Wednesday afternoon—Annual 
report of Council; Award of 
Charles T. Main Junior and 
Student Prizes; Report of A. S. 
M. E. Investigation for S. P. E. E. 
on Mechanical Engineering Edu- 
cation; Steam Tables Research; 
Education and Training for the 
Industries of Non-College Type, 
Committee on Education and 
Training for Industries. 

Wednesday evening—-Annual 
dinner at Hotel Astor. 

Thursday morning — “Radia- 
tion in Boiler Furnaces,” 8. N. 





Broido; “Recent Developments at 
Colfax Station,” 
Clarke; 
Turbine Performance,” by C. D. 
Zimmerman; “The Development 
of a Unit 


Sanford Riley and O. Craig. 


Castings for use in High-Pressure 


Power-Plant 


tories,”” by E. B. Powell; ‘“‘Graph- 
ical Study of Journal Lubrication, 


“Charts for Studying the Oil Film 


Turbine 


— 


by C. W. E. 
“Steam Bleeding and 





Pulverizer,” by R. 
Thursday afternoon — “Steel 


Steam Lines,” by A. E. White; 
“The Quality of Bolts for Use in 
Construction,” by 


W. P. Wood; ‘Furnace Refrac- 


Part 3,” by H. A. S. Howarth; 


in Bearings,” ty G. B. Karelitz; 
*‘Tangential Vibration of Steam 
Buckets,”’ by W. 
Campbell; Robert Henry Thurs- 
ton Lecture on “Engineering and 
Science,”’ by Dr. Zay Jeffries. 


Thursday evening — National 
Defense Division. 

Friday—Council meeting; Com- 
mittee meetings, Excursions. 
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Tri-State Power Commission Named 


New York, Pennsylvania and New Jersey To Study Transmission 
and Control of Interstate Electric Energy 


JOINT committee was announced 

on Oct. 25 by the Governors of 
New York, New Jersey and Pennsyl- 
vania to study the transmission and 
control of electric .power-in the three 
states and to report to the three Gov- 
ernors, 

During the closing days of the New 
York State regular legislative session 
of 1925 a bill was introduced authoriz- 
ing the Water Power Commission to 
negotiate from time to time with any 
state in the Union and any Canadian 
province for the purpose of regulating 
interstate or international transmis- 
sion, sale or delivery of electric current. 
This bill was introduced at the request 
of the Governor of Pennsylvania, 
passed the Senate but failed of passage 
in the Assembly, it being held that 
there was sufficient law on the statute 
books to enable the appointment of 
representatives from New York State 
to study the subject should Pennsyl- 
vania and New Jersey assume the ini- 
tiative. 

At the request of the Governors of 
Pennsylvania and New Jersey, Governor 
Smith, on the nomination of the Public 
Service Commission, has appointed as 
members of a commission to study the 
question of interstate transmission, 
regulation and sale of electric current: 
William A, Prendergast, of New York 
City, chairman of the Public Service 
Commission; George R. Lunn, of Sche- 
nectady, member of the Public Service 
Commision, and Charles R. Vanneman, 
of Albany, chief engineer of the Public 
Service Commission, 

New Jersey has appointed: Dr. 
Charles Browne, of Princeton, member 
of the Board of Public Utility Commis- 
sioners of New Jersey; Isaac Alpern of 
Perth Amboy, president of the Perth 
Amboy Trust Co., a director in other 
financial institutions and a well-known 
business man of New Jersey; Robert F. 
Ingle, of Beach Haven, former member 
of the State Board of Commerce and 
Navigation. 

Pennsylvania has named: Philip P. 
Wells, Deputy Attorney General and 
ehairman Pennsylvania Giant Power 
Board; Clyde L. King, secretary of the 
Commonwealth and member of Penn- 
sylvania Giant Power Board; Morris L. 
Cooke, consulting engineer and director 
Pennsylvania Giant Power Survey. 

In a memorandum announcing the 
appointments Governor Smith said: 

“A new era has been reached in the 
veneration and transmission of electric 
light, heat and power. Electrical 
energy is being carried from one state 
into another and plans have been de- 

veloped for carrying this power long 
* distances through several states. Light, 
heat and pewer companies are advertis- 
ing the sale of their securities and 
pointing out the number of states which 
they serve with electrical energy. 
This energy, passing as it does from 
state to state, immediately enters in- 
terstate commerce and as such can be 
regulated only by the federal govern- 
ment through Congress. 


“What is true of the transmission 
of power between states applies to the 
States of New York, Pennsylvania and 
New Jersey where power passes from 
one to the other, though as yet in com- 
paratively small quantities. Plans, 
however, are being developed for the 
transmission of Giant Power from the 
coal mines of Pennsylvania and the 
water power of New York to the in- 
dustries and householders of these 
states and to those of New Jersey. 

“Irrespective of what other states 
may do, it is the desire of the Gover- 
nors of the States of New York, Penn- 
sylvania and New Jersey that some ac- 
tion be taken to control and regulate 
these companies so furnishing electric- 
ity, in order that they may be com- 
pelled to provide adequate service at 
reasonable rates. Unless such action is 
taken, the states will be absolutely 
helpless to do it themselves, and unless 
Congress takes such action, they will 
be unable to protect themselves. If 
Congress does take action, the states 
will have nothing to say as to how 
these companies shall be regulated and 
the prices they shall charge.” 


First Unit at Yonah Plant 
“Brought In” 


Unit No. 1 of the Yonah plant of the 
Georgia Railway & Power Co. was 
placed in service on Oct. 11. This is 
the first of three 12,500-hp. units to be 
installed at this plant, the fourth hydro 
plant now in service in the chain that 
the company is building on the Tallulah 
and Tugalo Rivers. 


Sesqui Exhibition Building 
Program Cut in Half 


Mayor Kendricks of Philadelphia on 
Oct. 27 announced that the original 
plan of the Sesqui-Centennial Inter- 
national Exposition would be aban- 
doned and a curtailed building program 
adopted that would guarantee the open- 
ing of the exposition on June 1, 1926. 
The declaration was made at a meeting 
of the Board of Directors and was ac- 
cepted by its members unanimously. 

At the meeting the Moyor in an- 
nouncing his decision said, “It has been 
my hope that four large exhibition 
buildings would be built for our exhibi- 
tors, and I have proceeded in that hope. 
For two of these buildings contracts 
have been signed, and they are now 
in the course of construction. 

Ernest T. Trigg, chairman of the 
executive committee of the Sesqui and 
vice-president of the Sesqui-Centennial 
Exhibition Association, resigned from 
both positions on Oct. 28. At the same 
time Colonel David C. Collier, director 
general of the exposition indicated that 
he, too, intended té quit. Capt. Asher 
Carter, director of foreign exhibits, now 
abroad, is to be recalled it is stated. 
Confusion over the status of conces- 
sions is adding to the chaos evidently 
reigning at Sesqui headquarters. 


Vol. 62, No. 15 


New Hydro Plant for Britis! 
Columbia 


A large hydro-electric power plant i 
about to be constructed approximate! 
135 miles north of the City of Vai 
couver at Seton Lake. Within the nex 
five years it is planned to spend $13, 
000,000 in the development of the fir: 
unit. Sixty thousand horsepower wi! 
be available from this new installatio: 
Additional units may be installed lat« 
Consul General Ernest L. Harris, Va: 
couver, in Commerce Reports. 


Arizona Applies for Hydro 
Project on Colorado River 


The Board of Directors of State | 
stitutions for Arizona has applied to th 
Federal Power Commission for a pre- 
liminary permit for a development on 
the Colorado River at the bridge canyo 
site in Mohave County, Ariz. It is pr 
posed to erect a rock-fill or concret 
dam, to be so constructed as to make 
possible an ultimate height of 1,000 ft. 
Such a dam would develop 1,000,000 hp 
it is estimated. The purpose of the 
improvement is to impound water fo: 
irrigation, to reduce flood danger, to 
provide power for pumping and *other 
purposes and for marketing, and to 
provide water free from silt. 

Fred T. Colter, of Phoenix, Ariz., on 
behalf of the State of Arizona, ha 
asked for a preliminary permit cove) 
ing a storage dam in Glenn Canyon 
and a diversion dam at Bridge Canyon. 
No explanation is made in the appli- 
cation as to the conflict with the appli- 
cation filed by the state for rights at 
Bridge Canyon only. 


Girand’s Diamond Creek 
License Again Deferred 


All development of the water re- 
sources of the Colorado River and its 
tributaries, including the Gila ani 
every other stream in the Basin, is to 
be suspended until the seven states con- 
cerned can agree. In the meantime 
James B. Girand, whose application 
precipitated this decision, has the en- 
couragement of knowing that his right 
will be the first granted whenever the 
agreement between the states is 
reached. 

The determination to take this action, 
it is presumed, took place at a Cabinet 
meeting on Oct. 27. On the following 
day the policy was embodied in a resolu- 
tion of the Federal Power Commission, 
which is composed of the Secretaries 
of War, Interior and Agriculture. It 
seems to be the decision of the Presi- 
dent and his advisors to let the states 
of the Basin understand unmistakabl\ 
that they must reach some agreement 
among themselves before any develop- 
ment will be allowed to _ procee: 
throughout the vast territory draine: 
by the Colorado. 

Just at this time the decision is r¢ 
garded by the opponents of the Giran'! 
license as a complete victory, but it 
anticipated in official quarters that this 
action will stimulate the forces of attr 
tion, which apparently must be applie:! 
to secure the discharge of the respo) 


sibility of all the states to one another. 
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Two New Hydro Plants for 
California 

Plans of the Snow Mountain Water & 
Power Co. to erect, at a cost of approxi- 
mately $3,200,000, two new hydro-elec- 
tric power plants, one in Coyote Valley, 
in Mendocino County, and the other at 
Scott’s Dam, in Lake County, with a 
total capacity of 48,226 hp., were re- 
vealed when the company applied to the 
State Department of Public Works for 
a permit to take 400 cu.ft. of water a 
second from the South Fork of the Ee! 
River for the generation of: power al 
three plants. The company, which 
serves Potter Valley and Ukiah, now 
has a plant on Gold Creek, a tributary 
of the Russian River. After passing 
through this power house and the two 
proposed plants, the water applied for 
will be emptied into the Russian River. 
The proposed plants are said to be part 
of a seven-million dollar program. 


Power Show To Feature 
al . ‘ 
Economy in Fuel 

The Fourth National Exposition of 
Power and Mechanical Engineering will 
open at 2 p.m. on Monday, Nov. 30, at 
the Grand Central Palace, New York 
City. It will extend through the week, 
ending Dec. 5, opening each day at noon. 

The basic purpose of the Exposition 
is to bring together showings of manu- 
facturers of power and mechanical 
equipment so that engineers and indus- 
trial executives may have an oppor- 
tunity for comparative study of the out- 
standing developments in the field. 

The decreased use of coal per ton of 
freight hauled on the railroads and the 
increased thermal efficiencies of the 
central power stations furnish two ex- 
amples of the manner in which modern 
engineering is keeping step with the in- 
creased demand for greater economy in 
the use of fuel. The constantly turbu- 
lent condition of the coal industry fur- 
nishes incentive to all manufacturers 
who use power and heat to devote in- 
creasing attention to better economies 
in their power plants. In assisting to 
secure these economies the Power Show 
fulfills an important function in that 
it brings together all types of equip- 
ment under one roof, with competent 
interpreters of the importance of each 
device in attendance. 

Devices to increase the effectiveness 
and economy of combustion will be pre- 
ented at the Show in distinguished 
array. Air preheaters, pulverized-fuel 
equipment of all types, stokers, water- 
ooled boiler furnace walls, soot blowers 
and draft apparatus will be shown. One 
of the features of this group of exhibits 
ill be the showings of vecent develop- 
ients in the more economical use of 
ulverized fuel. This will include new 
esigns of boiler furnaces, several new 

pes of burners for pulverized fuel 
nd the latest achievements in crush- 
g and drying coal. 

The addition of a comprehensive list 
’ heating and ventilating equipment 

an important factor in-the broaden- 
g scope of the Power ‘Show, for the 

ating and ventilating ‘problem in a 

ctory or an industry is closely allied 

the power problem and advantages in 
ich are applicable to the other. 
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Muscle Shoals Commission Receives Offers 
from Utility and Chemical Companies 


Alabama Power and Union Carbide Companies Offer Plans— 


The American Cyanamide Co. May Have Suggestion 


PLAN WHEREBY a portion of the 

A power at Muscle Shoals could be 
used for fertilizer manufacture and the 
remainder distributed for public utility 
use in a number of Southern states has 
been laid before the Muscle Shoals 
Commission by the Alabama Power Co. 
A communication also has been sub- 
mitted to the Commission by the Union 
Carbide Co. In accordance with its 
established policy the Commission does 
not make public the communications 
which -it receives, but it is understood 
that the Carbide company suggests that 
some officer of the government be au- 
thorized to make contracts for private 
operation, to be submitted to congress 
for final approval. ~The Carbide com- 
pany is understood to favor the leasing 
of the plant on a fifty year basis. It 
is further asserted that the company 
proposes that Congress indicate a part 
of the power which may be used at cost 
for the manufacture of fertilizer, the 
remainder to be available for eleetro- 
chemical manufacture in the vicinity of 
Muscle Shoals and for distribution. The 
Carbide plan is understood to provide 
for the initiation of fertilizer manufac- 
ture with provision that production be 
increased as the market demands. The 
additional thought is expressed that 
provision could be made for the sale 
of fertilizer to the farmer at a price 
not more than eight per cent of the 
cost of production, and that the power 
plant should be charged with four per 
cent interest on the cost of the dam 
less an allowance for navigation. 

As this is. written, the American 
Cyanamide Co. is preparing a commu- 
nication which it is planned to submit 
to the Commission late in the week. 


The 


communication from the Ala- 
bama Power Co. is in the form of a 
letter from Thomas W. Martin, its 
president, in which he states that 


should his company embark on the plan 
there would be associated with it per- 


sons and companies “engaged in the 
production of fertilizer and fertilizer 
ingredients and also others who have 


the right to use chemical processes 
adaptable to these plants for fertilizer 
production,” and a group of additional 
public utility companies engaged, under 
regulation, in producing and distribut- 
ing power in the South. 

“During the period of the develop- 
ment of fertilizer production,” says the 
power company communication to the 
Commission, “and doubtless for some- 
time after the manufacture of fertilizer 
is begun on a commercia! scale, there 
will be much surplus power from the 
government power plants which can be 
absorbed in publie service for domestic 
and industrial use by consumers through 


existing’ interconnected transmission 
systems, and through other transmis- 
sion lines now under construction or 


proposed to be constructed in Missis- 
sippi, Western Tennessee, portions of 
Louisiana and Northern Florida.” 


This arrangement would make pos- 
sible the commercia! utilization of much 
secondary power at Dam Number 2, 
insure a maximum use of its power 
facilities at the most economical cost of * 
production for all purposes, and permit 
the interchange of power so that an 
excess supply in one section would be- 
come available immediately for use at 
other points throughout the intercon- 
nected system and would enable the 
government to realize the best return 
for power not required for national de- 
fense and fertilizer production. The 
power companies of the Southeastern 
States are prepared to assist materially 
in coordinating the public facilities at 
Muscle Shoals with power facilities 
elsewhere in order to provide the maxi- 
mum output of power from the facil- 
ities of the government for national de- 
fense, for the production of fertilizer or 
other useful products and the distribu- 
tion of power. 


Los Angeles Applies for 
Colorado River Power 

Applications have been filed by the 
Los Angeles Municipal Bureau of 
Power and Light with the California 
and Arizona water commissions and the 
Federal Power Commission for permis- 
sion to divert the waters of the Colo- 
rado River near the town of Parker, 
Ariz. In case of favorable action by 
the various commissions it is planned 


to construct a dam at this site which 
would make available approximately 
1,500,000 acre-feet of water for the 


City of Los Angeles and would develop 
at least 100,000 hp. of electrical energy, 
in addition to acting’ as a secondary 
water control project in conjunction 
with the proposed Boulder Canyon dam. 


$50,000,000 Project for The 
Ozarks 


A waterpower project to develop 
183,000,000 kw.-hr. of primary power 
and 150,000,000 kw.-hr. of secondary 
power is about to be developed in the 
heart of the Ozark Mountains of Mis- 
souri under the supervision of the Guy 
Huston Co., of New York City, it has 
just become known. The plans call for 
the construction of a huge artificial 
lake in the mountains to regulate the 
flow of water, at an ultimate cost for 
the whole project of about $50,000,000. 

The lake will be formed by damming: 


up the Osage River at Bagnell, Mo., 
where the hills form a narrow neck. 


This site is almost equidistant between 
St. Louis and Kansas City, Mo., so that 
a ready market is anticipated. It is 
expected that when the project is cem- 
pleted, the power generated will replace 
that now generated by steam plants for 


Kansas City, Mo., and Kansas City, 
Kan., leaving these former units to 
serve for emergencies, 
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Government Needs Hydro 
Engineers 

The United States Civil Service Com- 
mission recently announced open com- 
petitive examinations for a_ hydro- 
‘lectric engineer, at an entrance salary 
of $3,900, an associate hydro-electric 
engineer at $3,300 and an assistant 
aydro-electric engineer at $2,400. Ap- 
plications for these positions will close 
on Noy. 24. The position is in the 
Engineer Department at Large, Chat- 
tanooga, Tenn. 


Southern Power Co. To Build 
New Steam Plant 


Officials of the Southern Power Co. 
announced recently, the award to the 
G. E. Co. of a contract for two 50,- 
000-hp. steam turbines for a_ steam- 
electric plant to be built, in accordance 
with a recent announcement of the 
Southern Power Co., to safeguard that 
company against recurrence of the 
drought of this year. The new plant 
will be rated at 100,000 hp., instead of 
80,000 hp., as was originally planned, 
and wiil therefore be twice as large as 
the one at Mount Holly. The site of 
the new plant has not yet been an- 
nounced, but it is understood that it 
will be on the Catawba River. 


Bituminous Coal Production 

Nearing High Record Point 

Total bituminous production during 
the week ended Oct. 17, including 
lignite and coal coked at the mines, is 
estimated at 11,767,000 net tons, an in- 
crease of less than one per cent over 
that of the week preceding. Respond- 
ing to stimulated demand, soft-coal out- 
put during the month of September was 
maintained at a daily rate of about 
1,843,000 tons. The rate established so 
far during the two full weeks in 
October is about 1,950,000 tons per day 
—a gain of almost 6 per cent. The 
current rate of output approaches the 
high record point touched in recent 
years. 

Production of anthracite during the 
week ended Oct. 17 is estimated at 
17,000 net tons, an increase of 4,000 
tons over that of the preceding week. 
Total output since Jan., 1925, is now 
61,710,000 tons—14.6 per cent less than 
that during the corresponding period in 
1624. 


Link-Belt Co. Celebrates 
Fiftieth Aniuiversary 


Fifty years have passed since the 
incorporation of the Ewart Manufac- 
turing Co., the forerunner of the pres- 
ent Link-Belt Co., in 1875. In com- 
memoration of the fiftieth anniversary, 
the latter company has published an 
attractive book entitled ‘“Link-Belt 
1875-1925.” 

In this book it is mentioned that the 
patent of William Dana Ewart, a young 
implement dealer, from Belle Plaine, 
lowa, for the detachable link chain, was 
dated Sept. 1, 1874. Mr. Ewart first 
started to build a self-bindine harvester, 
but he realized the great need in such 
a machine for a detachable chain drive 
hat could be repaired in the field; and 
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he worked out the idea of a chain drive, 
the links of which could easily be re- 
placed by the farmer. 

Late in 1874, when Mr. Ewart came 
to Chicago with a view to arousing 
some interest in his “detachable link 
chain,” he succeeded in interesting John 
C. Coonley, a lawyer who was then 
president of the Chicago Malleable Iron 
Co. As a result a company was duly 
incorporated in 1875, under the name of 
the Ewart Manufacturing Co., for man- 
ufacturing detachable link chain. In 
1876 these chains were exhibited at the 
Philadelphia Centennial. 

New uses for the invention de- 
veloped rapidly, and in 1880 the Link- 
Belt Machinery Co. was incorporated. 
In 1888 the Link-Belt Engineering Co., 
was formed, with a plant in Philadel- 
phia. In 1906 a consolidation of the 
three interests took place, and Charles 
Piez was elected president. 

Mr. Piez is chairman of the board of 
directors, and Alfred Kauffmann, for- 
merly vice-president in charge of the 
two p.ants in Indianapolis, is president 
of the company. 








: Obituary 


aaa eal 








George E. Crisp, treasurer of The 
Superheater Co., died after a prolonged 
illness at his home in East Orange, 
N. J., on Oct. 11. Mr. Crisp was born 
Feb. 16, 1870, and received his educa- 
tion at Albert Memorial College, Lon- 
don, England. He traveled extensiveiy 
in the United States and Canada, and 
was identified with the early develop- 
ment of the Canadian Northwest. Mr. 
Crisp was associated with The Super- 
heater Co. for ten years. He was well 
known in the power-equipment and 
railway-supply field. 


George M. Basford, railroad publicist 
and engineer, head of the G. M. Basford 
Company and a member of the Main 
Committee of the Power Test Codes of 
the A.S.M.E., dropped dead in the 
Jerome Ave. subway station in New 
York City on the evening of Oct. 26. 
Mr. Basford was born in Boston in 1865 
where he attended the public schools. 
He was graduated from the Massa- 
chusetts Institute of Technology in 1889 
after which he entered the Charleston 
shops of the Boston & Maine Rail- 
road. For many years he was identi- 
fied with the principal railroads and 
signal companies of the country and 
was for several years an editor on vari- 
ous railway magazines. In 1916 he 
organized the G. M. Basford Co. to 
handle technical advertising. At about 
this time he was also made president 
of the newly organized Locomotive 
Feedwater Heater Co., and was its head 
until it was taken over by the Super- 
heater Company. Mr. Basford was 
deeply interested in the human element 
as coutrasted to materials and methods. 
He was always striving to strengthen 
and improve the various associations and 
organizations with which he was identi- 
fied. Béside the A.S.M.E., he was a 
member of the Railroad Signal Asso- 
ciation, the Engineers’ Club and many 
railroad associations and elubs. He is 
survived by his widow and two 
daughters. 
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H. P. Childs, formerly with the 
Heine Boiler Co., is now connected with 
the Servel Corp., 51 East 42nd St., New 
York City. 

Edward L. Champion, formerly with 
the City of Pasadena, is now connected 
with the condenser department of The 
Ingersoll-Rand Co., 11 Broadway, New 
York City. 

W. D. Drysdale has been relieved of 
his duties as plant engineer of the 
Trenton Channel Plant and has been ap- 
pointed assistant engineer of powe1 
plants of the Detroit Edison Co. report- 
ing directly to the chief and chiei 
assistant engineer of power plants. 

C. J. Priebe, formerly connected with 
the editorial and advertising staffs of 
American Machinist, is now New York 
representative of the Ross Heater & 
Manufacturing Co., Inc., of Buffalo, 
and has offices at 2 Rector St., New 
York City. 

Ralph Briscoe, formerly assistant 
plant engineer of the Trenton Channe! 
Plant of the Detroit Edison -Co., has 
been appointed plant engineer and wil! 
be responsible for the operation and 
maintenance of all plant equipment. 

David Moffat Myers, consulting en- 
gineer, 1 Madison Ave., New York City, 
who announced the establishment of a 
new office on Sept. 1, 1925, as consult- 
ant on industrial power-plant design 
and operation, now announces that he 
has associated with him William Allen 
Shoudy, Percy H. Thomas and Osborn 
Monnett. 
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The Connecticut Section of the 
A.I.E.E. will hold its Nov. 9 meeting 
in the auditorium of the Hartford Elec- 
tric Light Co., at 266 Pearl St., Hart- 
ford. F. W. Peek, Jr., of the G. E. Co., 
Pittsfield, will speak on “Lightning and 
High Voltage Phenomena.” 

The New York Section of the A.M.R.E. 
held its seventh meeting of the sea- 
son on Oct. 14 at the Machinery 
Club, in conjunction with the New York 
Chapter of the National Association of 
Practical Refrigerating Engineers. The 
subject was “Synthetic Ammonia.” 

The Society of Naval Architects and 
Marine Engineers will have two papers 
of interest to Power readers on its gen- 
eral meeting program, which will be 
held on Nov. 12 and 13 at the Engineer- 
ing Building, New York City. Th 
papers are: “Torsional Vibration 
the Diesel Engine,” by Frank M. Lewi: 
and “The Double Acting, Two-Cyc!l 
Oil Engine,” by Olav E. Jorgensen. 

The Philadelphia Section of the Asso- 
ciation of Iron & Steel Electrical Engi- 
neers will have as the subject for it 
Nov. 7 meeting, which will be held at 
the Philadelphia Engineers’ Club, 1317 
Spruce St., Philadelphia, “Lightnin; 
Arrester Protection on 13,200-volt and 
2?,400-volt Distribution Lines,” by E. D 
Panzer and A. R. Wood, Philadel phi« 
Electric Co., and “Design and Researe! 
in Lightning Protection,” by H. M. 
Towne, G. E. Co, 
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The Washington Section of the 
A.S.M.E. will hold its Nov. 11 meeting 
at the Cosmos Club. E. W. McCul- 
lough, U. S. Chamber of Commerce, 
will speak on “Standardization and 
Simplification and Their Relation to the 
Engineer.” 
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Business Notes 
The Crocker-Wheeler Co., Ampere, 
N. J., announces a change in its com- 
pany name, effective Nov. 1. The new 
name will be Crocker-Wheeler Electric 
Manufacturing Company. 

The Bundy Steam Trap Co., Nashua, 
N. H., announces that it has appointed 
the Reed Engineering & Supply Co., 
12 Amherst St., Worcester, Mass., and 
the Hauer Power Equipment Co., Union 
Trust Bldg., Cincinnati, Ohio, as_ its 
exclusive agents in their respective 
territories. 

The George J. Hagen Co., furnace 
and combustion engineers, Chamber of 
Commerce Bldg., Pittsburgh, Pa., an- 
nounces the appointment of J. Sparer, 
2 Rector St., New York City, as dis- 
trict representative for Hagen steam-jet 
ash conveyors. 

The Westinghouse Electric Inter- 
national Company announces new ap- 
pointments: C. V. Allen, formerly 
manager of the company in Mexico, 
has been elected assistant to the treas- 
urer, H. A. Carmichael, with head- 
quarters in New York City; Clayton 
T. Rogers, sales manager for the Mex- 
ican branch, has been named acting 
manager, succeeding Mr. Allen. 

The Air Preheater Corp., 25 Broad- 
way, New York City, manufacturer of 
the Ljungstrom Air Preheater, is a 
consolidation of the James Howden & 
Company of America, Inc., and the 
Ljungstrom interests of Stockholm, 
Sweden. The newly formed corporation 
takes over all Ljungstrom patent rights 
of the preheater, together with the shops 
of the James Howden & Company of 
America, Inc., at Wellsville, N. Y. B.G. 
Brolinson has been elected president of 
the new corporation and W. L. Batt, 
president of the S. K. F. Industries, is 
chairman of the board of directors. 
The executive offices of the corpora- 
tion are at 26 Broadway. 








Trade Catalogs 





— 





Pyrometers, Recording—The Brown 
Instrument Co., Wayne and Windriia 
Aves., Philadelphia, Pa. The new de- 
signs of recorders are shown in illus- 
trations and are fully described in a 
catalog recently received. 

Pumps—The DeLaval Steam Turbine 
Co., Trenton, N. J. Centrifugal pumps, 
single-stage and multistage, is the sub- 
ject of a 72-page catalog recently is- 
sued by this company. A large num- 
ber of photos of installations showing 
the application and arrangements of 
hese pumps as well as useful tables 
f information, are included. 


Stoker, Taylor—The American Engi- 


eering Co., Aramingo and Cumberlan: 
Sts., Philadelphia, Pa. A new and at- 
tractive catalog describing the Taylor 
It con- 


Stoker has just been issued. 
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tains considerable new matter, includ- 
ing a section on the use of preheated 
alr, for which a new type of stoker has 





Coming Conventions 


American Association for the Ad- 
vancement of Science. Burton Eb. 
Livingston, Smithsonian Institute, 
Washington, D. CC. Annual meet- 
ing at Kansas City, Dec. 28, 1925, 
to Jan. 2, 1926. 

American Institute of Chemical En- 
gineers—Dr. J. C. Olsen, Poly- 
technic Institute, Brooklyn, N. Y. 
Annual meeting at Sinton Hotel, 
Cincinnati, Ohio, Dec. 2-5. 

American Institute of Electrical 
Engineers. KF, L. Hutchinson, 2% 
West 39th St., New York City. 
Convention at Engineering Build- 
ing, New York City, Feb. 8-12, 
1926. 

American Institute of Mining & 
Metallurgical Engineers, Dr. #. 
Foster Bain, 29 West 39th = St., 
New York City. Annual meeting 
at Engineering Societies Bldg., 
New York City, Feb. 15-17. 

American Marine Exposition. Pete: 
A. Sensenrg, 15 Park Row, New 
York City. [Exposition to be held 
in the 212th Anti-Aireraft Armory, 
62nd St. and Columbus Ave., New 
York City, Nov. 9-14. 

American Society of Heating & 
Ventilating Engineers. I, c. 
Houghten, 29 West 39th St., New 
York City. Annual meeting at 
Hotel Statler, Buffalo, N. Y., Jan. 
27-29. 

American Society of Mechanieal En- 
gineers—Calvin W. Rice, 29 West 
oth St., New York City. Annual 
meeting at New York City, Nov. 
30-Dee. 4. 

American Society of Refrigerating 
Engineers, William H. Ross, 154 
Nassau St., New York City. An- 
nual meeting at New York City, 
Nov. 30-Dec. 2. 

American Society of Safety Engi- 
neers. G. S. Wood, 29 West 39th 
St.. New York City. Meeting at 
New York City, Nov. 18. 

Eastern Ice Manufacturers Associa- 
tion. W. H. Ross, 35 Warren St., 
New York City. Convention at 

Hotel Chelsea, Atlantic City, Nov. 
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aad. 

Master Boiler Makers Association. 
Harry bD. Vought, 26 Cortlandt 
St., New York City. Annual con- 
vention at the Statler Hotel, 
Buffalo, N. Y., May 25-26. 

Midwestern Engineering Exposition, 
Ine. George I, Pfisterer, 53 West 
Jackson Boulevard, Chicago, IIL, 
general manager. Exposition and 
power show to be held in Chicago, 
Jan. 26-30, 1926 

National Association of Practical Re- 
frigerating Engineers, Mdward H. 
Fox, 5707 West Lake St., Chicago, 
Tl. Sixteenth annual convention 
and educational exhibition at 
Statler Hotel, Detroit, Mich., 
Dec. 8-12. 

National Electric Light Association. 
M. H. Aylesworth, 29 West 39th 
St.. New York City. Forty-ninth 
convention and manufacturers’ ex- 
hibition, at Atlantie City, Young's 
Million Dollar Pier, May 17-21. 

National Exposition of Power & 
Mechanical Engineering. Fred W. 
Payne and C. F. Roth, Managers, 
Grand Central Palace, New York 
City. Exposition at Grand Central 
Palace, Nov. 30-Dee. 5. 

National Marine Engineers Beneticial 
Association, Cleorge A cirubb, 
3123 Machinists Blde., Washington, 
Db. CC. Convention at Washington, 
D: €.,.aean: is 

Society of Automotive “e 
Coker F. Clarkson, 20 West 59th 
St., New York City. Annual ineet 
ing at the General Motors Bldg., 
Detroit, Mich., Jan. 26-29 

Society of Naval Architects and 
Marine Engineers. Janie! Th Co 
29 West 39th St.. New York Cits 
Convention ut the Bngineering 
Building, 29 West 39th St., New 
York City, Nov. 12-13 
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the volume of the retort to suit the 
burning characteristics of different 
kinds of coal. Photes of recent instal- 
lations of this type of stoker in im- 
portant power plants are included. 
Furnaces, Fin-Type, Water Cooled— 
The Combustion Engineering Corp., 43 
Broad St., New York City. The new 
catalog “FF-1” issued by this company, 
describes in detail the fin-tube water- 
cooled wall as applied to boiler fur- 
naces. Large illustrations show the ap- 
plication of this type of furnace to the 
different types of boilers and methods 
of firing, including chain-grate and un- 
derfeed stokers, pulverized coal and 
oil. Two types of wall construction are 
illustrated, the type that has been used 
in a number of installations in which 
the tile and insulation are tied in with 
the casing, and the more recently de- 
veloped type of construction in which 
the wall is suspended from the tubes. 
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| Fuel Prices | 














been developed. It also’ contains a de- 
scription of the distributing ram _ sys- 
tem, which makes it possible to vary 
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The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous, Market Oct. 26 
Net ‘Tons Quoting 1925 
Pool 1 New York.. $2.75@ $3.00 
Smokeless. Boston... <.4.. 1.88 
Cleartield Boston 1.79 2.10 
Somerset... 0.0... a 1.85 2.20 
Kanawha...... Columbus. .... 155m 1.85 
Hocking........ Columbus....... 1.50@ 1.85 
Pittsburgh... .. Pittsburgh......  2.05@ 2.25 
Pittsburgh gas 

slack . Pittsburgh...... 1.35@ 1.50 
Franklin, IL.. Chieago. . 2.25 2.50 
Central, Hl Chicago... ..... 2.15@ 2.25 
Ind. 4th Vein.. Chicago........ 2.2500 2.50 
West Ky. Louisville, 1.20@ 1.50 
8. Ik. Ky Louisville, 1.40 1.65 
Big Seam... Birmingham... 1.60@ 2.00 
Anthracite, 
Gross ‘Tons 
Buckwheat No.1. New York... . $2.50 $2.75 
Buckwheat No. 1. Philadelphia.. 2.50 3.00 
Birdseye New York. 1.60 


FUEL OIL 


New York—Oct. 29, light oil, tank- 
ear lots; 28@34 deg. Baumé, 4$e. per 
gal., 36@40 deg. 5e. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Oct. 13, tank-car lots, f.o.b. 
St. Louis; 24@26 deg., $1.80 per bbl.; 
26@28 deg., $1.85 per bbl.; 28@30 deg., 
$1.90 per bbl.; 30@32 deg., $1.95 per 
bbl.; 32@36 deg., gas oil, 4.5c. per gal.; 
38@40 deg., 6c. per gal. 

Pittsburgh—Oct. 13, f.o.b. local re- 
finery; 80@34 deg., fuel oil, 5i¢c. per 
gal.; 36@40 deg., fuel oil, 54¢. per gal. 

Dallas—Oct. 24 f.o.b. local refinery; 
26@30 deg., $1.55 per bbl. 

Philadelphia—Oct. 21, 27@30 deg., 


$2.31@$2.37 per bbl.; 18@22 deg., 
$1.70@$1.76; 13@19 deg., $1.60@ 


$1.66 per bbl. 

Boston— Oct. 26, tank-car lots, f.o.b. 
heavy oil, 12@14 dey. Baume, 4ic. per 
val.; light oil, 28@32 deg. Baumé, 5c. 
per gal. 

Cincinnati—Oct. 27, tank-car lots, 
f.o.b. local refinery, 24@26 deg., Baume, 
6ic. per gal.; 26@30 deg., 6c. per gal.; 
30@82 deg., 63c. per gal. 

Chicago—Oct. 27, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.10 per bbl.; 30@32 
deg., $1.25. 
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New Plant Construction 





pie) svesseegs 





aVagj ageveus ouUsWead COTauUGIcnUvGEND rvutyeudOvOveTsessereust sveeeses reedten 


af y-_ 














paneyg seunesns sunsuans rvecuee sees 


pe CGRSOERG NOGUDES CuCEUDGS SeGuDER EE? LD OGUTENS CURRSGS Cagnens segeuens TORGHRGRCRERSOOC USAR CRT TEREEEEL ING 











Ark., Almyra—City is having preliminary 
plans prepared for the construction of 
Waterworks and distribution systems in- 
cluding pumping plant, tank on tower, 
mains, ete. A. M. Lund, 528 Southern 
Trust Bldg., Little Rock, is engineer. 

Ale... Faunsdalte—Watkins sanking Co., 
S. Stollerwercke, Cashier, wants data and 
prices on machinery for small ice plants. 

Ark., Blytheville—Chicago Mill & Lum- 
ber Co., 500 North Dearborn St., Chicago, 
Ill., plans the construction of a lumber mill 
including power plant, ete., here, to re- 
place fire loss. Istimated cost $400,000, 
Work will be done by owners forces. 

Calif., Long Beaeh—Southern California 
Edison Co., 306 West 3rd St.. Los Ange- 
les, awarded contract for the construction 
of a switch station and generator plant 
here to Stone & Webster, Byrne Bldg., Los 
Angeles, $750,000, 

Calif., San Leandro—St. Marys College, 
Broadway and Hawthorne St., is having 
plans prepared for the construction of a 
group of buildings ineluding power plant, 
ete Mstimated cost $3.000,000, J. J. Dono- 
van, Trapseott Blde., Oakland, is architect. 

Calif., Soldiers Home (Sawtelle P.O.) 
National Home for Disabled Volunteer 
Soldiers, Pacific Branch, G. TT. Baggott, 
Treas., Will soon receive bids for addition 
to power plant including a 400 hp. water 
tube boiler, 200,000 pip. open het water 
heater, 12 in. high pressure steam heater, 
etc. 

Calif., Watsonville—City is having plans 
prepared for the construction of 2 sewage 
pumping and sereen plant. H. B. Witehen, 
is city engines! 

Fla., Boca Raton — Mizner Development 
Corp., plans the construction of a 50,000 
ton annual capacity ice and cold storage 
plant, 

Fla., Hollywood — Hollywood Eleetrie 
‘ight & Water Co., J W. Young, Gen. 
Mer., plans the construction of a 100 ton 
ice and cold storage plant. Private plans 

Mla. Live Oak—Standard Lumber Co., 
tive Oak, is in the market for a 400 kw., 
250v., d.e. generator connected to engine. 

Ela. Patm Beaeh—Florida East Coast 
Hotel Co., ¢C/o Sehultze & Weaver, 17 Kast 
‘9th St.. New York, N. Y., Archts. and 
Ieners., will receive bids until Nov. & for 
thy eonstruetion fa & story hotel here 
Estimated cost $3,000,000. 

F'a., Webster—l’) A. Thompson, Mayor, 
will receive bids until Nov. 5 for the con- 
truction of a pump hous including two 
500 g.p.m. pumps, 60,000 tank on 75 ft 
tower, ete J Gb MeCrary Engineering 
Corp., Citizens & Savings Bank Bldg., At 
lanta, Ga., is engineer. 

ML, Chieago Cass Street Building Corp., 
eo Oldefest & Williams, Hod North 
Michigan Ave., Archts., is having plans 
prepared tor the construction of a 15 story 











hotel ineluding vapor heating system, 
freight and pussenver elevators at td 
Cuss Ave estimated cost S8o0,000 

ill., Chicago MeCormick Estate a IK 
Stone, Agt 30) North LaSalle St., awarded 


veneral contract for the construction of a 
i story stere building at Kast Lake St 
und North Michigan Ave., to Dahl-Stedman 
(o., 11 South LaSalle St listimated cost 
£1 000,000 

il. Chicago \. W. Swayne, 400 North 
Michigan Ave awarded general contract 


for the construction of a 17 stery apart- 
ment at Sth St. and Stony Island Ave 
to Avery Brundage Co., 110 South Dear 
born St estimiuited cost S2.000 000. Owner 


and P. F. Olsen, 72 Cass St., Archt taking 
bids until about Nov. 10 for heating, elec 
trie, elevators, ets 

Hl... DeKalb Loche dle Canneries, 
Ltochelle Will soon receive bids for the con 
truction of a group oof buildings including 
at power plant oon Lincoln Highway here 
Boilers, electric motors, deep well and boiler 
pumps, ete. Will be required 

Vi. Great Lakes—Bureau of Yards and 
Docks, Navy Dopt.. Washington, D. C., will 
reecive bids until Nov. 11 for ash handling 
vstem for Naval Training Station her 

Hl. Lockport _— City Wilt receive bids 
about Dec L ter th construction of a well 
house including pumping equipment. Maury 
% Gordon, 304 South Dearborn St., Chicay», 


we engineers, 
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l., Warsaw—City will receive bids about 
Dec. 1 for the construction of a 250 g.p.m. 
Water purification plant including motor 
driven pumping equipment. Fistimated cost 
$20,000 Edward Flad Co., 1312 Chemical 
Bldg., St. Louis, is engineer. 

Md., Baltimore—J. Ki. Sperry, Calvert 
Bldg., Areht., will receive bids until Nov. 
10 for the construction of an 8 story dis- 
pensary for John Hopkins Hospital, Monnu- 
ment and Wolfe Sts. tstimated cost $1,- 
H00,000, H. KF Doeleman, 507 North 
Charles St., is engineer. 

Mass., Milford—Milford Electric Light & 
Power Co., 241 Main St., awarded contract 
for the construction of addition to plant 
to Dillon Bros., 211 Main St. Estimated 
cost $40,000. 


Mass., Quiney (Boston P. O.) Norfolk 
Woodworking Co., Braintree, will build a 
lumber mill including boiler house, dry 
kiln, etc. on Hancock St., here, by day labor. 
Mstimated cost $70,000. S. S. Joslin, 339 
Newbury St., Boston, Archt. 


Mich., Detroit—Maleolmson & Higgins- 
hbotham, 1217 Griswold St., Arehts., will 
receive bids until Nov. 9 for the construc- 
tion of a 3 story school building including 
power house, at Six Mile Road for UWni- 
versity of Detroit, 630 East Jefferson Ave. 

Mich., Detroit—rF. Wardell, Dewey and 
Hamilton Aves., is having plans prepared 
for the construction of a 12. story hotel 
including steam heating System at Kirby 
and Woodward Aves. Estimated cost $2,- 
HOO O00 Weston & Ellington, 1507 Stroh 
Bldg@., are architects. 

Mich., Grand Rapitds—VW. G. Yates, is 
receiving bids for the construction of two 
Water power plants on Thornapple River, 
1500 kw. total capacity. Burd, Giffels & 
Hamilton, 425 Powers Bldg., are engineers. 

Miss., Magee—City plans to expend $40,- 
000 for the construction of waterworks and 
distribution systems, including motor driven 
pumping equipment. Swanson-McGraw, 
Inc., Balter Bldg., New Orleans, La., are 
engineers. 

Miss., Meridian—Tutt Ice Co., J. B. Tutt, 
Pres., plans the construction of a new ice 
manufaeturing plant at Tth and Thirty- 
Sixth Aves Estimated cost $75,000, 

Miss... Vieksburg—Lamb-Gray Mfg. Co., 
Box 675, wants data and prices on one 450 
to 500 Kw. direct connected generator. 


Mo., Marviell—Arkansas-Missouri Cotton 
CMo., Ine. KH. CL. Cox, Pres., is in the market 
for a pump to be driven from line shaft, 
250 to S00 sup. capacity 

Mo., St. Louis—Bd. of Public Service 
208 City Hall, will soon reeeive bids for 
the construction of a power plant at Clark 
Ave. and 12th St. Mstimated cost $1,000,- 
Hod, Study & Farrar, Arende Bldg., are 
architects. 

Mo., St. Louis—Polar Wave lee & Fuel 
Co., 3638 Olive St., will soon award con- 
tract for the construction of an iee plant 
150 ton daily capacity and 10,000 ton stor- 
uge space at Shaw Ave and  Missouri- 
Pacifie tracks. estimated cost $400,000, 
H. Gi, Clymer, Wainwright Bldge., is arehi- 
tect. 

Mo., Senath—City will reeeive bids about 
Dee. 1 for the construction of waterworks 
and distribution systems including pump- 
house, two deep wells, two deep well tur- 


bines, 75,000 gal. tank on tower, ete. Iid- 
ward Flad & Co., 1312 Chemical Bldg., St. 
Louis, are engineers 

Neb., Grand tshand City received low 


bid for the construction of a power plant 
from tf. Rokahr & Sons, Grand Ishiund, *4%,- 
150. ° CG. LL. Pillsbury, is engineer, 

Neb., Hastings —-Swift & Co., 28th and O. 
Sts., Omaha, is having plans prepared for 
the construction of a cold) storage and 


produce plant here. listimated cost 
S1T50,000 
N. J... Trenton St. Francis Hospital, 


Chambers and Hamilton Sts., awarded gen- 
eral contract for the construction of a 
boiler house to T. M. Day & Son, Day Blde. 
cost S37, 997 Total estimated cost $81,897. 

N. C., Hendersonvitle—.J. J. tlenson, S 
Petersburg, Fla. has purchased 455 acres 
on Stony Mountain, four miles from here, 
“und planus the construction of a 2,000 room 
hotel on the summit also to develop re- 





mainder into villa sites involving water- 
works, lighting system, etc. 

N. C., China Grove—A. A. Hurley, Mayor, 
will receive bids until Nov. 10 for the con- 
struction of sewer and waterworks systems 
including deep well pump house, 75 g.p.m. 
motor driven deep well pump, 75,000 gal. 
tank on 100 ft. tower, ete. J. B. MeCrary 
Engineering Corp., Citizens and Savings 
3ank Bldg., Atlanta, Ga., is engineer. 

N. (€., Oteen—U. S. Veterans Bureau, 
Washington, D. C. will receive bids until 
Nov. 17 for the covstruction of a refrigerat- 
ing plant at U. S. Veterans Hospital here. 

N. Y¥., New York—Jatison Construction 
Co. Inc., c/o Schwartz & Gross, 347 Madison 
Ave., will build a 14 story apartment at 
Park Ave. and 90th St. by day labor. 

Okla., Buffalo—D. J. Kendall, plans the 
construction of a 30 ton ice plant to re- 
place fire loss. Estimated cost $25,000 to 
$40,000. Private plans. $25,000 worth of 
equipment including a 120 hp. engine and 
generator, etc. will be installed. 

Ore., Portland — Clark-Wilson Lumber 
Co., Linnton, is receiving bids for the con- 
struction of an 8 or 10 story hotel at Broad- 
Way and Madison St., here. Estimated cost 
$500,000. Architect and engineer not an- 
nounced, 


Pa., Germantown (Phila. P. O.)—Lineoln 
Drive Apartments, c/o Sugarman & Berger, 
345 Madison Ave., New York, N. eS 
awarded contract for the construction of a 
14 story apartment here to Longacre Engi- 
neering & Construction Co., Ine., 345 Madi- 
son., New York, N. Y. Estimated cost 
$2,750,000. 

S. D., Sioux Falls—City plans an election 
to vote $300,000 for an electric light plant. 

Tex., Harlingen — Valley Electric & Ice 
Co., awarded contract for the construction 
of an ice plant to Sumner-Sollitt Co., ¢/o 
National Bank of Commerce, San Antonio. 
$40,000, 

Tex., LaFeria—Valley Electric & Ice Co., 
San Benito, has acquired the plant of 
LaFeria Light & Ice Co., and plans the 
installation of an engine, generators, addi- 
tional ice machine equipment, ete. in plant 
here. estimated cost $25,000, Company 
engineers in charge, 





Tex., Nederland—FEast Texas Electric Co. 
plans the construction of an electrie light 
plant and 15 ton ice plant. Estimated eost 
$25,000, Company engineers in charge. 

Tex., Sweetwater—-Sweetwater Ice & Cold 
Storage Co. and West Texas Electric Co. 
Sweetwater, plans to expend $250,000 for 
improvements to electric ard ice plant, 
capacity of ice plant to be doubled. Com- 
pany will alse purchase the Snyder Electric 
& Ice plant and plans the installation of 
additional equipment including = engine, 
generators, ete. 

Tex., Tahoka—City voted $60,000 bonds 
for improvements to waterworks including 
pumping equipment, mains, ete. 

Tex., Vicetoria—Victoria Electric & lee 
Co., W. EK. Dickerson and S. M. Udden 
Frost National Bank Bldg., San Antonio, is 
having revised plans prepared for the con- 
struction of an ice plant here. Estimated 
cost $30,000. J. Marriott, Frost Na 
tional Bank Bldg., San Antonio, is enginee) 
Former bids rejected. 

Wash., Seattle—Fifth Avenue Building 
Co., Metropolitan Bldg., awarded contract 
for the construction of an SS story office 
building at 5th and Union Sts. to Tuefe! 
& Carlson, Metropolitan Bldg kestimated 
cost $1,500,000, 


Wis., Kilbourn Co-operative Creamery 
Co., B. Landt, Mgr., awarded contract fo: 
the construction of a 2 story creamery t 
Appleton Construction Co., LO.O.F. Bldg 
Appleton. Estimated cost $40,000. Own: 
is in the market dairy and refrigeration 
machinery. 

Wis., White Fish Bay—G. H. Gottschal! 
(o.. 111 West Washington St., Chicago, Ill 
plans the construction of a hotel at Lak 
Drive here, Estimated cost $2,000,000 
Architect not selected. 

Man., Winnipeg Hydro Electric Sys 
tem, Prineess St., will receive bids unti 
Nov. % for 2 units horizontal shaft turbine 
and governors. Estimated cost $125,000. 











Ve 


i 
i 





